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PREFACE. 



Science has been well defined ^be knowledge re- 
duced to order; that is, knowledge so classified and 
arranged, as to be easily remembered, readily referred to, 
and advantageously applied. 

Arithmetic is the science of numbers. It lies at the 
foundation of the exact and mixed sciences, and a know- 
ledge of it is an important element either of a liberal or 
practical education. While it is a science in all that con- 
cerns the properties of numbers, it is yet an art in all that 
relates to their practical application. It is the first sub- 
ject in a well-arranged course of instruction to which the 
reasoning powers of the mind are applied, and is the guide- 
book of the mechanic and man of business. It is the 
first fountain at which the young votary of knowledge 
drinks the pure waters of intellectual truth. 

It has seemed to the author of the first importance that 
this subject should be well treated in our Elementary 
Text Books. In the hope of contributing something to 
so desirable an end, he has prepared a series of arithmeti- 
cal works, embracing three books, entitled First Lessons 
in Arithmetic ; Arithmetic ; and University Arithmetic — 
the latter of which is the present volume. 

The First Lessons in Arithmetic are dewigcve^L fot \j^- 
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ginners. The subjects treated are divided into separate 
lessons, each lesson embracing one conibination of num- 
bers, or one set of combinations. 

The Arithmetic is designed for the use of schools and 
academies, and contains all that is usually taught in a 
course of academical instruction. 

The University Arithmetic is intended to answer an- 
other object. In it, the entire subject is treated as a 
science. The scholar is supposed to be familiar with the 
operations in the four ground rules, which are now taught 
to small children ^ther orally or from elementary trea- 
tises. This being premised, the language of figures, 
which are the representatives of numbers, is carefully 
taught, and the different significations of which the fig- 
ures are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, foi 
example, that the simple numbers in which the value of 
the unit increases from left to right according to the scale 
of tens, and the Denominate or Compound numbers in 
which it increases according to a different scale, belong 
in fact to the same class of numbers^ and that both may 
be treated under a common set of rules. Hence, the 
rules for Notation, Addition, Subtraction, Multiplication, 
and Division, have been so constructed as to apply equally 
to all numbers. This arrangement, which the author has 
not seen elsewhere, is deemed an essential improvement 
in the science of Arithmetic. 

In developing the properties of numbers, from theii 
elementary to their highest combinations, great" labor h' • 
been bestowed in classification and arrangement. It has 
been a leading object to present the entire subject of 
arithmetic as forming a series of dependent and con- 
jaected propositiona : so that the pupft> vjVvW.^ ^co^iring 
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useful and practical knowledge, may at the same time be 
introduced to those beautiful methods of exact reasoning, 
which- science alone can teach. 

Great care has also been taken to demonstrate fully all 
the rules and to explain the reason of every process from 
the most simple to the most difficult. It has been thought 
that the Teachers of the counliy would like to possess a 
work of this kind, and that it might be studied advan- 
tageously as a text book in our advanced schools and 
academies. To adapt it to such a use, a large number 
of practical examples has been added, many of which 
have been selected from an English work by Kieth. 

In the preparation of the work, another object has been 
kept constantly in view, viz., to adapt it to the business 
wants of the country. For this purpose much pains 
have been bestowed in the preparation of the articles on 
Weights and Measures, foreign and domestic ; on Bank- 
ing, Bank Discount, Interest, Coins and Currency, Ex- 
changes, Book-keeping, &c. 

In fine, it has been the aim of the author to publish 
both a scientific and practical treatise on the subject of 
Arithmetic, and one which shall in some measure cor- 
respond to the higher qualifications of teachers and the 
improved methods of communicating instruction. 

West Point, August^ 1846. 
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NUMERATION AND NOTATION. 

1. Science is knowledge reduced to order : that is, know- 
ledge so classified and arranged, as to be easily remem- 
bered, readily referred to, and adyantageously applied. 

2. Arithmetic is the science of numbers. 

3. Numbers are expressions for one or more things of 
the same kind : thus, the words one, two, three, four, five ^ six, 
seven, eight, nine, ten, eleven, twelve, thirteen, &c., express the • 
numbers for which they stand, respectively. 

4. The unit of a number is one of the equal things which 
the number expresses. Thus, if the number be six apples, 
one apple is the unit ; if it -be five pounds of tea, one pound 
of tea is the unit ; if it be ten feet of length, one foot is the 
unit ; if it be four hours of time, one hour is the unit. 

5. In common language numbers are expressed by words : 
in the language of arithmetic they are generally expressed 
by ^garea. In our language there are twenty-six different 

Quest.— 1. What is Science? 2. What is Arithmetic? 3. What are 
Bnmben? Give an example. 4. What is the miit of a nmnher? What 
is the vnit of six apples? Of fire pounds of tea? Of ten feet in length? 
Of four hours of time? ' 5. How are numbers expressed in common lan- 
guage ? How are they exprefsed in. the language of anVScan»>AS^'\ Yksora 
manf cbaracten are there in ova langm^l 
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characters called letters: in the language of arithmetic there 
are but ten characters which represent numbers ; they are 
called figures. They are 

naught, one, two, three, four, five, six, seven, eight, nine. 
12 3 456 7 8 9 

The character is used to denote the absence of a thing. 
As, if we wish to express by figures that there are no apples 
in a basket, we write, the number of apples in the basket 
is 0. The nine other figures are called significant figures , or 
digits, 

6. Besides the figures which represent numbers, there are 
certain other characters used, called signs, which indicate 
the operations to be performed on n\imbers. They are the 
following: 

The sign -f- is called plus, and when placed between two 
numbers, indicates that thgy are to be added together : thus, 
3 -f 2 shows that 3 and 2 are to be added, and is read, 
3 plus 2. 

The sign — is called minus, and whein placed between 
two numbers, indicates that the one on the light is to-be taken 
from the one on the left : thus, 4—3' show)s that 3 is to be 
* taken from 4, and is read, 4 minus 3. 

The sign = is called the sign of equality, and .when placed 
between two numbers^ indicates that they are equal to each 
other : thus, 2 + 3 = 5 shows that 2 added to 3 gives a sum 
equal to 5, and is read, 2 plus 3 equals 5. 

The sign x is called the sign of multiplication, and when 
placed between two numbers, indicates that they are to be 
multiplied together : thus, 12 X 3 shows that 12 is to be 
multiplied by 3, and is read, 12 multiplied by 3. 

The sign -^- is called the §igii of division, and whel placed 
between two numbers, indicates that the one on the left is to 

Quest. — ^What are the chairact^is called? In arithmetic, how many 

characters are there which represent numbers? What are they called T 

Name them. What is the used for? What are the other nine figuref 

called 7 6^ What signs are used to indicate the operations to be performed 

on numbers ? Name each, and explain its nae. 
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be divided by the one on the right : thus, 8-4-4 shows that 8 
is to be di\'ided by 4 : and is read, 8 divided by 4. 

The parenthesis is used to indicate that the sum of two 
or more separate numbers. is to be multiplied by a single 
number : thus, (3 4- ^) X 6 shows that the sum of 3 and 5 
is to be multiplied by 6. 

7. We have now learned the alphabet of the arithmeti- 
cal language, and understand that 

A single thing, or a'unit of a number, may be expressed by 1, 

two things of the same kind, or two units, * 

three " " or three units * 

four " " or four units * 

^e " " or five units ' 

six " " or six units * 

seven • " or seven units ' 

eight " " or eight units ' 

nine " " or nine units * 

The units of the numbers expressed above are called sim- 
ple units, or units of the first order, ^ 

8. Th^ next step, in the arithmetical language, is to write 
the on the right of the 1 ; thus, 10. This sign is the arith- 
metical expression for the. word ten. The character 1 still 
expresses a single thing, viz.-, one ten. This ten, however, 
is ten times greater than a simple unit, and is called a imit 
of the second order^ 

9. We next write two 0*s on the right of the 1 ; thus, 
100. This is the arithmetical expression for one hundred, 
that is, for ten tens. Here, again, the 1 expresses but a sin- 
gle thing, viz., one himdred ; but this one hundred is equal 
to ten units of the second order, and to one hundred units of 
the first order. In a similar manner we may form as many 

QuEOT^ — 7. What character stands for four things? What for eight? 
What are the units of such numbers called? 8. What is the next step 
in the language of figures ? What does 1 still express ? What is the single 
thing called? What is it equal to ? 9. What is the next step ? What does 
I still express? To how many units of the Becond oidai Sa \V. €«jaai\ '\1^ 
boir many of the fint ? 
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orders of units as we please : thus, a single unit of the first 
order is expressed by - - - - - - 1, 

a unit of the second order by 1 and a ; thus, 10, 

a unit of the third order by 1 and two O's ; thus, 100, 

a unit of the fourth order by 1 and three O's ; thus, 1000, 
a unit of the fifth order by 1 and four O's ; thus, 10000, 
a unit of the sixth order by 1 and five O's^ thus, 100000, 
and so on for the units of higher orders. 

When units simply are named, units of the first order one 
always meant. 

10. We see, from the language of figures, that units of 
the first order always occupy the place on the right ; units 
of the second order the second place from the right ; units 
of the third order, the third place ; and so on for places still 
to the left. 

We also see that ten units of the first order make one of 
the second ; ten of the second, One of the third ; ten of the 
third, one of the fourth ; and so on for the higher orders. 
Hence, the language expresses that, When figures are written 
by the side of each other, ten units of any one place^ake one 
unit of the place next to the left. 

11. For the purpose of reading ^gures, they are often 
separated into periods of three figures each. The units of 
the first order are read, simply, units ; those of the second 
order are generally read, tens ;jh.OBe of the third, hundreds ; 
those of the fourth, thousands ^ &c., according to the follow- 
ing 

QuEBT. — How is a wngle unit of the first order expressed? Ho^i^do 
you express one unit of the second order? One of the third? One of the 
fourth ? One of the fifth ? 10. What places do units of difierent orden oc- 
cupy ? When figures are written by the side of each other, how many 
units of one order make one unit of the place next to the left ? 11. How 
are figures separated for the purpose of readmg? How are units of the 
first order read? Those of the second? Those of the third? Those of the 
fourth, &C.? 
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NUMERATION TABLE.* 
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The words at tbe head of the numeration table, ttnits^ 
tens, hundreds ^ &c., ate equally applicable to all numbers, 
and must be committed to memory. THe table may be con-r, 
tinned to any extent. The higher periods take the names of 
Sextillions, Septillions, Octillions, Nonillions, Decillions, Un- 
decilGons, Duodecillions. 

12. Expressing or writing numbers- in figures is called 
NOTATION. Reading the signification of the figures correctly, 
when written, is called numeratio;^. 

EXAMPLES IN READING FIGURES. 

1 . In how many ways may the figures 656 be read ? 
1st. The common way, six hundred and fifty-eight. 
2d. We may read, six hundreds, five tens, and eight units. 
3d. We may read, sixty-five tens and eight units. 

* NoTE^ — This table is formed according to the French method of nu- 
meration. The English method gives six places to thousands, &c 

QuBST. — Are the words at the head of the table applicable to all num- 
bera? May the table be continued? After what method is the taUe 
formed? What is the difference between it and the old English method? 
12. What is notation? What is numeratioa? In how mwx^ nt^I^ mwj 
the fignres 658 be 
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2. How may the figures 8046 be read ? 

1st. Eight thousand and forty-six. 2d. Eight thousand, 
no hundreds, four tens, and six units. 3d. Eighty hundreds 
and forty-six, or eighty hundreds, four tenaf, and six units. 
4th. Eight hundred and four tens and six units. 

3. Give all the readings of the number 49704^ 

4. Give all the readings of the number 740692. 

5. Give all the readings of the number 99800416. 

6. Give all the readings of the nunber 80741047. 
Note. — The pupil should be much exercised in these readings^ 

He should remark that the lowest order of units used in anyjreading, 
whether it be units, tens, hundreds, &c., &c;, gives the name or 
denomination to the part or whole of tiiie number used in the reading. 
We are now able to' express any number whatever in the 
language of figures. 

EXAMPLES. 

1. Write, in figures, six units of the first order. Ans. 6. 

2. Write, in figures, eight units of the second order. 

Ans. 80. 

3. Write, in figures, nine units of the third order. 

Ans, 900. 

4. Write, in figures, seven units of the fifth order. 

Ans, 70000. 

5. Write, in figures, nine units of the first order, three of 
the third, and none of the second. Ans, 309. 

6. Write, in figures, eight units of the eighth order, six of 
the fifth, seven of the seventh, five of the sixth, none of the 
fourth, none of the third, one of the second, and one of the 
first, and read the number. Ans, 87560011. 

7. Write, in figures, six quintillions, four hundred and 
fifty-one billions, sixty-five millions, forty-seven ten thou- 
sands, and one hundred and four. 

8. Write, in figures, nine hundred and ninety-nine octil- 
lions, sixty-five millions, eight hundred and forty-one billions, 
four trillions, and eleven nonillions. 

Quest.— How may the fignres 8046 be read? Also, 49704? 740692? 
What gives the iiame or denomination to l\\e uvmibQil 
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9. Write, in figures, sixty-fire decillions, eight hundred 
quadrillions, seven hundred and fifty billions, seven hundred 
and fif^-one trillions, nine hundred and seventy-five thousand, 
three hundred and ten. 
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13. A SIMPLE NUMBER is One whijsh expresses a collection 
of units of the same kind, without expressing the particular 
value of the unit. Thus, 6 and 25 are simple numbers. 

14. A DENOMINATE NUMBER expresses the kind of unit 
which is considered. For example, dollars is a denom- 
inate number, the unit 1 dollar being denominated or named. 

15. When two numbers have the same unit, they are said 
to be of the same denomination: and when two numbers 
have difierent units, they are said to be of different denomi- 
nations. For example, 10 dollars and 12 dollars are of the 
same denomination ; l^ut 8 dollars and 20 cents express num- 
bers of different denominations, the unit of 8 dollars being 1 
dollar, and of 20. cents, 1 cent. The kind of unit always 
indicates the denomination. 

In simple numbers, the unit in the place of units is differ- 
ent from the unit of the second order in the place of tens, 
and this last is different from that of the third order in the 
place of hundreds, and so on for places still to the left. 
These units, as we have seen, have different names or de- 
nominations, viz., simple linits, or units of the first order; 
tens, or units' of the second order ; hundreds, or units of the 
third order, <fec., and considered in this relation to each other, 
may be regarded ^s denominate numbers. 

The following tables show the various kinds of denominate 

Quest. — 13. Wliat is a simile number? 14. What is a denominate 
number? 15. When arc two numbers said to be of the same denomina- 
tion? When of different denominations? What indicates the denomina- 
tion ? In simple numbers, how are the uilits of the diflferent places ? How 
do they compare in value with eanh other 1 
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numbers in general use, and also the relative values of their 
different units. 

OF FEDERAL MONET. 

16. Federal money is the currency of the United States. 
Its denominations, or names, are Eagles, DoUan, Dimes, 
Cents, and Mills. 

The coins of the United States are of gold, silver, and cop- 
per, and are of the following denominations. 

1. Gold: eagle, half-eagle, quartar-eagle. 

2. Silver: dollar, half-dollar, quarter-dollar, dime, half- 
dime. 

3. Copper : cent^ half-cent. 

If a given quantity of gold or silver be divided into 24 
equal parts, each part is called a caraU If any number of 
carats be mixed with so many equal carats of a less valua- 
ble metal, that there be 24 carats in the mixture, then the 
compound is said to be as many carats fine as it contains 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of sil- 
ver, the mixture is called gold of 20 carats fine, and 4 parts 
alloy. 

17. The standard of the gold coin in the United States is 
22 carats of gold, 1 of silver, and 1 of copper. The standard 
fqr silver coins is 1489 parts of pure silver, to 179 of pure 
copper. The copper coins are of pure copper. 

The eagle contains 270 grains of standard gold ; Jthe dol- 
lar 416 grains of standard silver; and the cent 11 penny- 
weights of copper. 

Quest. — 16. What is Federal Money? What are its denominations? 
Of what are the corns of the United States made? What are their de- 
nominations? What is a carat? What do you understand by * carats 
fine?' What would be 20 carats fine of gold? 17. What is the standard 
of gold coin in the United States ? What the standard of silver ? What of 
copper ? What is the weight of the eagle ? What of the dollar ? What of 
the cent ? 
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TABLE. 



MiUs. 


Cents. 


Dimes. 


Dollars. 


Eagle. 


*"*. 


ete. 


d. 


t- 


JB. 


10 
100 

: 1000 
loooo 


= 1 

10 

. 100 

1000 


= 1 

10 

100 


= 1 
10 


= 1 



This table is read, ten mills make one cent, ten cents one 
dime, ten dimes one dollar, ten dollars one eagle. In this 
table, ten units of each denomination make .one unit of the 
denomination next higher, the same as in simple numbers. 

In expressing Federal Money in the language of figures, 
the dollars are separated from the cents and mills by a 
comma : thus, 36,645 is read, 36 dollars, 64 cents, 5 mills; 
but may also be read, 36 dollars, 6 dimes, 4 cents, 5 mills ; 
375,043 is read 375 dollars, 4 cenU, 3' mills. 



ENGLISH. CURRENCY. 

18. The relative proportion between gold and silver in the 
English coins, according to the mint regulations, both for the 
old and new coinage, is as follows : in the old coinage, a 
pound of gold is worth 15.2096 times a pound of silver. In 
the new coinage, a pound of gold is worth 14.2878 timei^ a 
pound of silver. 

A standard gold coin is composed of 22 parts of pure gold 
and 2 parts of copper. 

A standard silver coin is composed of 224 parts of pure 
silver and 18 parts of copper. 

In the copper coin 24 pence make one pound avoirdupois. 

Quest. — ^Repeat the table of Federal money. I^w many units of each 
denomination make one of the next higher? In expresBing Federal money 
in figores, how are the dollars separated from the cents? What place do 
the mills occupy, counting from the comxxia? 18. What is the relative pro- 
portion between gold afd silver in the old and new coinage of EngUsh 
money ? What is the standard of the English gdd ? Of the silver ? What 
is the weight of the English penny ? 
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TABLE. 





1 




1 


1 


i 


1 




u 


Is 

IP- 


it 


ii 


i 






M. 




d. 






'■ 












£ 






3 


— 1 


























4 


U 


=rl 
























16 


' S 


4 


= 1 






















24 


12 


6 


IjL 


^1 










' 










48 


24 


12 


3 


2 


= 1 


















120 


60 


30 7i 


5 


2i 


=1 
















2^10. 130 


60l 15 


10 


5 


2 


=1 














336)168 


84 


21 


14 


7 


2| 


1? 


= 1 












4ao'240 


130 


30 


, SO 


10 


4 


2 


1? 


=1 








? 


50 1 253 


126 


3H 


21 


10^ 


4i 


StS, 


i\ 


lA 


=1 








960 iSO 


240 


SO 


40 


20 


8 


4 


2 


Iff 


-i 




%1 


1008 504 


252 


6a 


42 


21 


8| 


4it 


3 


^iV 


3^ 


1^ 


=1 



AVOIRDUPOIS WEIGHT. 

19. The standard avoirdupois pound of the United States, 
as determined by Mr. Hassler, is the weight of 27.7015 cubic 
inches of distilled water weighed in air. . 

By this weight are weighed all coarse articles, such as 
^&y» gi>&iB, chandlers' wares, and all the metals, excepting 
£old and silver. 

In this weight the words gross and net are used. Gross 
is the weight of the goods, with the boxes, casks, or bags in 
which they are contained. Net is the weight of the goods 
only ; or what remains after deducting from the gross weight 
the weight of the boxes, casks, or bags. 

A himdred weight is 112 poimds, as appears from the 
table. But at the jpre sent time, the -merchants in our princi- 
pal cities buy and sell by the 100 pounds. 

Quest. — Repeat the table of English money. 19. What is the standazd 
avoirdupois pound of the United States? For what is this weight used? 
* What is the meanmg of the terms gross and net ? What is a hundred 
w^eigbt ? How are gooda now generally bo\ight sod eold 
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TABLE. 



Dnms. 


Oonces. 


Foands. 


QTUurtenu 


Hundredf. 


Tans. 


*•. 


ox. 


». 


.9^- 


ewL 


r. 


16 

256 

7168 

28672 

573440 


= 1 

16 

448 

1792 

35840 


' = 1 

28 

112 

2240 


-^~ 4 
80 


= 1 

20 


^J 



TROY WEIOHT. 

20. By this weight are weighed gold, silver, jewels, and 
some liquids. 

The standard troy pound of the United States, as deter- 
mined by Mr. Hassler, is the weight of 22:794377 cubic 
inches of distilled water weighed in air. Hence, the pound 
is less than the pound avoirdupois. 

TABLE. 



' Giains. 


Peim3rweights. 


Onnces. 


Ponds. 


gr. 


pwu 


oz. 


lb. 


24 

480 

5760 


= 1 

20 

240 


= 1 
12 


= 1 



COMPARISON WITH AVOIRDUPOIS WEIGHT. 

7000 troy grains t= 1 lb. avoirdupois. 
175 troy pounds = 144 lbs. " 
175 troy ounces = 192 oz. " 
437^ troy grains = 1 02. * " 



Qoww.— Repeat thie taUe of avoirdupois weight 20. What articles 
are weighed by troy weight? What is the standard troy pound of the 
United States? Is it greater or less than the avoirdupois pound? Repeat 
thetaUeof troywei^'lit How does it compare wiJh awa^\xv<>^a '^«v^^-^ 
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APOTHECARIES WEIGHT. 

21. This weight is used by apothecaries and dniggito in 
mixing their medicines. They, however, buy and sell their 
drugs by avoirdupois weight. The pound and ounee are the 
same as the pound and ounce in troy weight. The difference 
between the two weights consists in the different divisions 
and subdivisions of the ounce. 

TABLE. 



Greinfl. 


Scruples. 


Dranu. 


Oniicet. 


PMvd. 


gr. 


3 


3 


5 


flj . 


20 

60 

480 

6760 


= 1 
3 

24 
288 


= 1 

8 
96 


= 1 

12 


= 1 



FOREIGN WEIGHTS. 

22. The foreign weights differ somewhat from ours. 

^1 pound avoirdupois, English =27.7274 cubic inches dis- 
tilled water. 

1 pound troy, English = 22.815689 cubic inches distilled 
water. 

• OLD FRENCH SYSTEM. 

1 livre =16 onces = 1.0780 lb. avoirdupois. 
lonce.= 8 gros = 1.0780 oz. " 
1 gros = 72 grains = 58.9548 grains troy. 
I grain = 0.8188 « 



Quest. — 21. By whom is apothecarieiS weight used? By what weight 
do druggists buy and sell their drugs? In what ntpects is the weight 
similar to troy? In what is the difference? RepMt the table of apothe- 
caries weight 22. What is the value of the Shgtish pound avoirdupois? 
Of the EngUA pound tioy ? What iei the old French system of weights ? 
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NEW FRENCH SYSTEM. 

28. The basis of this system of w«i^hts is the weight in 
▼acuo of. a cubic decimetre of distilled water. This weiifht 
is called a kilogramme, and is. the unit of the French system. 
It is equal to 2.204737 pounds avoirdupois. (For the value 
of a decimetre, see table of linear measure, French, page 29.) 
The one-thousandth part of a kilogramme is called a gramme, 
and the one-thousandth part of a gramme is called a milli- 
gramme. 

The diviaions are made on the decimal principloi and 
are of the f^^wing denominations : 

TABLE. 



UllUirunmo. J 


Ctentl- 


Bed' 


Qnunme. 




Kllfih 


ii 


Mil. 


100 


= 1 

10 


^ 1 












1 


1000 


too 


10 


= 1 










10000 


1000 


100 


10 


= 1 








s 


lOOOOO 


10500 


1000 


100 


10 


— I 








1000000 


100000 


10000 


1000 


100 


10 


^l 






looonooo 


1000000 


100000 


loooo 


1000 


100 


10 




100000000 


I 0000000 


1000000 100000 


10000 lOOOl lOO'^l 


1 


loooooooooioooooooo 


lOOOOOOO 1000000 


100000 lOOOO 1000 10 


=1 



COMPARISON OF WEIGHTS. 



English, 


1. pound =1.000936 


pounds avoirdupoii. 


French, 


1 kilogramme = 2.204737 


it (1 


Spanish, 


1 pound = 1.0152 


« « 


Swedish, 


1 pound = 0.9376 


(i <« 


Austrian, 


1 -pound =1.2351 


u u 


Prussian, 


1 pound =^ 1.0333 


t( <c 



' QoEBTw— 23. W^at is the bass of the new French system? Rqwat 
the taUe. How do the weights of diffisient countries compeio wiOl 
enn? 

2 
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ENGLISH WOOL WEIGHT. 



24. The following is the table of wool weight in England. 
As yet, many of the denominatiaQs have not been much used 
in this country ; but as we are now exporting wool to Eng- 
land, they must soon be generally introduced. 



TABLE. 



Pounds. 


Cloves. 


Stones. 


Tods. 


Weys. 


Sacks. 


Last, 


7 


= 1 












14 


3 


= 1 










28 


4 


2 


= 1 








182 


26 


13 


H 


= 1 






364 


52 


26 


13 


2 


= 1 




4368 


624 


312 


156 


24 


12 


= 1 



CLOTH MEASURE. 



^ 25. Qloth measure is used by woollen and linen drapers^ 
Hollands are measured in English ells, and tapestry by the 
French ell ; woollens, linens, silks, tape, &c., by the yard. 



TABLE. 



Inches. 


Nails. < 


duarters. 


Ells Flemiiih. 


Yards. 


Ells English. 


Ell French. 


in. 


na. 


qr- 


, ErPl. 


-fA 


E. E. ; 


, E,Fr. 


21 


'.= 1^ 








pi-" 




9 


4 


= 1 




• 






27 


12 


3 


= 1 




■, 




36 


16 


4 




= 1 


'V- ■ •' 




45 


20 


5 


1}- 


.^V??:-- 




54 


24 


& 


2 


H 


■.r-4- ^ 


= 1 



■ QiTEST.-- 24. Is English wool weight yet in use m thistsouotry ? 
the table of wool w'eight 25. By whoinisclotbme^Mire uMd? How as9 
hOands awagaxedl Tapestry ? <Repeat tjtui laUe* 
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LONG MEASURE. 

. £6., This measure is used to measure distances, lengths, 
hreadths, heights, depths, &c. Gunter's chain is generally 
used hy surveyors in measuring land. A standard measure 
has been' adopted by the United States, copies of \^hich are 
distributed in various parts of the country. This standard is - 
a brass rod, one yard or 9 feet long. 

• TABJ.E. 



Inches. 


Guoter*8 

Link. 


Feet, 


Yards. 


Fathoms. 


Rods. 


Gnnter*s 
Chain. 


Fur- 
longs. 


" Mile. 


i: 


I. 


/«. 


yd. 


/ 


rd. 


e. 


fur. 


mi. 


12 

36 

72 

198 

792 

7920 

63360 


= 1 

25 

100 

1000 

8000 


= 1 
3 
6 

16j 
66 
660 
5280 


= 1 
2 

22 
220' 
1760 


= 1 

2} 
11 

110 
880. 


=^1 

4 

40 

320 


= 1 
10 
80 


= 1 

8 


= 1 



FOREIGN MEASURES OF LENGTH. 

27. The imperial standard yard of Great. Britain is the one 
from which our yard is taken. It is referred to a natural 
standard, viz., t(> the distance between the axis of suspension 
and the centre of oscillation of a pendulum which shall vi- 
brate seconds in vacuo, in London, at the level of the sea. 
This distance is .declared to be 39.1393 imperialinches ; that 
is, 1 imperial yard and 3.1393 inches. 



QuEBTw — 26. F^r what is long measure used? Foi: what is Guntec's 
Cham used? Repeat the table of long measuce. 27. What is the stan- 
dard of the English imperial yard? What is its length? 
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OLD FRENCH SYSTEM. 



= 0.0074 U. S. inches. 
= 0.08884 



1 point 

1 line =z 12 points 

1 inch = 12 lines = 1.06604 « , 

1 foot =12 inches = 12.7925 

lell = 43 in. 10 lines = 46.728 " =1.298 yd- 

1 toise = 6 feet = 76.755 • « = 2.132 « 

1 perch (Paris) =18 feet. 

1 perch (royal) = 22 feet. 

1 league (common) 25 to a degree = 2280.toises = 4861 

yards = 2.76 miles. 
1 league (post) = 2000 toiges = 4264 yards ,;= 2.42 miles. 
1 fathom {Brasse) = 5 feet French =^ 63.963 inches, or 5 J 

feet English, nearly. 
1 cable length =100 toises = 120 fathoms French = i06f 

fathoms English. 

TABLE FOR REDUCING OLD FRENCH MEASURES TO UNITED 







STATES MEASURES 


. 


■ ■ 




« 








Fraiich 


U. States 


French ft 


U. S. feet 


French 


U. states 


French 


U. States 


ftet. 


inches. 


or inches. 


or Inches. 


lines. 


inch0B. 


pfdnts. 


inches. 


1 


12.7925 


1 


1.0660; 


1 


0.0888 


I 


0.0074 


2 


25.6850 


2 


.2.1321 


2 


0.1777 


2 


0.0148 


3 


38.3775 


3 


3.1981 


3 


0.2666 


3 


0.0222 


4 


51.1700 


4 


4.264S 


A 


0.3654 


4 


0.0296 


5 


63.9625 


5 


6,3302 


6 


0.4442 


6 


0.0370 


6 


76.7560 


6 


6.3963 


6 


0.6336 


6 


Q.0444 


7 


89.6476 


7 


7.4623 


7 


0.6219 


7 


0.0518 


8 


102.3400 


8 


8.6283 


8 


0.7107 


8 


Q.0692 


9 


115.1325 


9 


9.6944 


9 


0.7996 


9 


0.0666 


10 


127.926Q 


10 


10.6604 


10 


0.8884 


10 


0.0740 


11 


140.7175 


11 


11.7266 


11 


0.9772 


11 


0.0814 



NEW FRENCH SYSTEM. 

28. The basis of the new French system of measures is this 



QuBiTv— What iB the old Fieiich long me^irorer 28. WhutlstU 
afi^ new Fnach aywtem 7 
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'Q^sure of the meridian of the earth, a quadrant of which is 
10,000,000 metres, measured at the temperature of 32o. Fahr. 
-^^e multiples and dinsiohs of it are decimals, viz. : 1 me- 
^6 = 10 decimetres = 100 centimetres = 1000 millimetres 
^ 39.3809171 United States inches, or 3.28174 feet. 

Road measure. Myriametre = 10,000 metres. Kilometre 
^ 1000 metres. Decametre = 10 metres. Metre = 0.51 317 



TABLE FOR REDUCING METRES TO INCHES. 





Hetres. 


Inches. 


Metres. 


Inches. 


Metres. 

1 


Inches. 


Metres. 


Inches. 


0.001 


0.039381 


0.026' 1.023904 


0.051 


2.008427 


0.076 


2.992950 


2 


0.078762 


27 1.063285 


52 


2.047808 


77 


3.032331 


3 


0.118143 


28 


1.102666 


53 


2.087189 


78 


3.071712 


4 


0.167524 


29 


1.142047 


54 


2.126570 


79 


3.111093 


5 


0.196906 


0.030 


1.181428 


55 


2.165950 


0.080 


3.160474 


6 


0.236286 


3i 


1.220809 


56 


2.205331 


81 


3.189856 


7 


0.275666 


32 


1.260189 


57 


2.244712 


82| 3.220236 


8 


0.315047 


33 


1.299670 


58 


2.284093 


83 3.268617 


9 


0.354428 


34 1.3389511 


59 


2.323474 


84 3.307998 


0.010 


0.393809 


35 


1.378332' 


0.060 


2.362855 


85 3.347379 


11 


0.433190 


36 


1.417713| 


61 


2.402236: 


86 3.386759 


12 


0.472571 i 


37 


1.457094 


62i2.44161'f^ 


87 3.426140 


13 


0.511952' 


' 38 


1.496475 


63 2.480998! 


88 3.466521 


r4 


0.551333 


39 


1.535856 


64 2.520379! 


69 3.504902 


16 


0.590714 


0.040 


1.575237 


65 2.559760 


0.090,3.544282 


16 


0.630095' 


41 


1.614618 


66 2.599141 


91*3.583663 


17 


0.669476 


42 1.66399^! 


67i 2.638522 


92 3.623044 


18 


0.708855' 


43! 1.093379; 


68 2.677903 


93 3.662426 


19 


0.748237 


44' 1.732760. 


692.717283 


94 3.701806 


0.020 


6.787618 


45' 1.772141 


0.070 2.756664 


p5 3.741187 


21 


0.826999 


46' 1.811522, 


7i; 2.796045, 


96 3.780568 


22 


0.866380 


47, 1.850903 


72 2.83542^ 


97 3.819949 


23 


0.905761 


•48' 1.890284; 


73 2.874807, 


98 3.859330 


24 


0.945142 


' 4g' 1 929665 


74 2.914188 


99 3.898711 


25,0 984593 


0.050 1.969046 


75 2.953569 

1 


0.100 3.938092 



QuEOT.— What are the multiplea and divisioiiB of it? Repeat the table 
of road measure. 
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Austrian, 1 foot = 12.448 U. S. inches = 1.03737 foot. 

nluf^^Und, 5 1 foo^ = 12.361 " « = 1.0300 . « 

Swedish, 1 foot = 11.690 *^ « = 0,974.145 « 

r 1 foot = 11.034 « " = 0.9195 " 

Spanish, < league (royal) = 25000 Span. ft. = 41 miles ^ 



**. (common) = 19800 



= 34 



n 



SQUARE MEASURE. 



29. Square measure is used for measuring all kinds of 
superficies, such as land, paving, flooring, plastering, and 
every thing which has length and breadth. 



TABLE. 



gqnb» LoetaeL 


Bqaara 


^.r ' 


yafila. 


Poles or 




1 


lit 


%. in. 


Sf.l. 


Sq.ft. 


Sg. ^. 


' F. S^-cj R, 


A. 


M. 


•^91 


2^ 


= 1 














, 1^96 




9 


=^ 1 












3&904 




373^ 


30^ 


■ ^— 1 










63^64 


10000 


4356 


484 


16 


= 1 








1568160 


25000 


loson 


1310 


.40 


H 


= 1 






6273640 


100000 


43560 


4840 


160 


lo: 4 


—\ 




4014489600 


04000000 


378784O(^3O97000J 103400 


6406l600,64oUl 



FRENCH SUPERFICIAL MEASURE, OLD SYSTEM. 

1 square inch = 1.1364 U. S. square inches. 

1 arpent (Paris} = 100 square perches, (Paris,) or 900 square 

toises == 4088 square yards, or |t,hs of an acre, nearly. 
1 arpent (woodland) = 100 square perches (royal) = 6108 

square yards, or 1 acre, 1 rood, 1 perch. 



Quest. — ^39. For what is square measure used? Repeat the table. 
What is the old French system of square measure? 
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NEW SYSTEM. 

1 are = 100 square metres = 119.665 square yards. 
IjO ares = 1 decare. 10 decares =r 1 hecatare. 

CUBIC OK SOLID MEASURE. 

80. Forty cubic feet of rounds timber, or 50 solid feet of 
square timber, make 1 ton.' A cord of wood is a pile 4 feet 
high, 4 feet wide, and 8 feet long,, and consequently contains 
12.8~ solid feet. A cqrd foot is one foot in length of the pile 
which ^akes a cord. It contains 1($ solid feet. 

TABLE. 



Cable inehes. 


■«— : 

Cubic feet. 


Cubic yards. 


Cubic rods. 


Cubic 
furlongs. 


Cub. 
mUe. 


.S.tii. 


S.ft, 


S.yd! 


8,rd. 


S.fw. 


&m«. 


1728 

46656 

7762392 

496793088000 

254358061056000 


= 1 

27 

• 4492J 

287496000 

147197952000 


= 1 

1661 

10648000 

5451776000 


= 1 

•64000 

32768000 


= 1 
512 


=1 



FRENCH SOLID MEASURE. 

1 cubic foot = 2093.470 cubic inches of the U. States. 

1 cubic decimetre = 61.074664 " " " 

1 stere = 1 cubic metre = 61074.664 cu'bic inches = 35.375 
cubic feet = 1.309. cubic yards. 



LIQUID MEASURE OF THE UNITED STATES. 

31. The standard gallon of the United States is the wine 
gallon, which measures 231 cubic inches, and contains, as 

Quest. — What the new system ? 30. How much tunber make^ a ton T 
W^hat is a cord of wood? How many solid feet doep it contain? What 
• a cord foot? How many solid feet does it contain? Repeat the taWe of 
cqAmc or solid measure. Repeat the table of French solid measure. 31. 
What is the standard ^on of the United StatMl 
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determined by Mr. Hassler, 8.3388822- pounds avoirdupd 
of distilled water. 

TABLE. .. 



Ctible inches. 


Oiite. 


Pinto. 


aitaHs. 


Galkm. 


8. in. 


^ 


ft. 


«*•- 


gol. 


231 


= i 

4 

8 

33 


= 1 
2 

8 


= 1 

4 


±=1 



DRY M£ASURE. 



88« The standard bushel of the United States is tiie Win 
eft»#/0r bushel, which measures 2150.4 cubic inches, and con 
tains 77.627413 pounds avoirdupois of distilled water. 



TABLE. 



Cable inches. 


Pinto. 


aaarto. 


Gallons. 


Peclcs. 


Bosheis. 


5. in. 


ft. 


qu 


goi. 


y*. 


»«. 


33i 


= 1 










67 


2 


= 1 


\ 






268 


8 


4 


= 1 






^37 r 

2150} 


16 


8 


2 


= 1 




64 


32 


a 


4 


= 1 



FOREIGN MEASURES. > 

33. The British imperial gallon contains 10 pounds avoirdu- 
pois of distilled water weighed in air, and measures 277.274 
cubic inches. The same measure is now used for liquids as 
for dry articles which are not measured by heaped measure. 

QuBtrr.— ^Kepeat the table of liqnid measure. 32. What is tha^tandard 
iHiBhel of the United States? How many cubic inches does it contain t 
Bepeat the table of dry measvire. 33. What is the standard of the British 
linpfirial fallon*? 
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For the latter, the bushel is heaped in the foirm of a. cone, not 
less than 6 inches high, the base being 9^ inches. 

^rmk, 1 litre ~ 1 cubic dejcimetre = 61.074 U. S. oubic 
inches = 1.057 U.. S. quarts, wine ttieasure =r 
1.761 imperial pints of Great Britain. 

1 boisseau ==13 litres = 793.364 cubic inches = 
3.4349 gallons. 

1 pinte = 0.931 litre = 56.817 cubic inches = 
(X98397 quarts. - . 

'Sponw^i, 1 wine arroba = 4.2455 gallons. 

1 fanega.(com measure) t=r 1.593 bushels. 



ENGLISH ALB AND BEER MEASURE. 

34. The following is the English beer measure. 
all malt Hquors and water are measured. 



By it 



TABLE. 











J 




1 




4 

1 


1 

1 








t^iKhtJ.. 


i 


1 




S 


s 


i 




1 




$A^ 


1^^ 


,1 


g^^ 


Sir. 


R. 


bar. 


Ufi, 


jmn. 


B. 


(itn. 




3 k 6591 


= 1 






















69.318^ 


2 


-^z 1 




















S77.274 


e 


4 


= 1 










l'- - 








2495.406 


73 


36 


9 


-1 














4990.^3^3 


144 


72 


18 


2 


— \ 












U«aL.S64 


3B8 


144 


36 


4 


2 


= 1 










114972,796 


432 


31B 


64 


6 


B 


lA 


=1 








a9&83.73e 


576 


289 


12 


8 


4 


3 


^ 


=1 






^9945.593 


864 


433 


108 


12 


6 


3 


2 


n 


= 1 




&9891.184 


17^8 


864- 2i6j 24 


12 


6 


' 4 


3 


2 


= 1 



QoEW.— What ifl heaped measure? What b the French meawne? 
34 Whmt 10 xDodMirod £y £^igiirii bew me&«ue1 UepevXIdBftNs^^ : 
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ENGLISH WINE kEA^URS. 

• • 

16. The following is the English wine measinre. All tlle^ 
denominations of it are not generally used in this country. 
By this measure all wines, brandy, rum, and distilled liquors 
are bought and sold. 



TABLE. 



Cuble lAcbM. 


^ 


i 


1 


t 


1 


i 


JA 




1 


1 


Li 


^ 




» 


^ 


q 


< 


f4 


rt 


^ 


33 


£ 


£ 


H 


^*ii. 1 


St- 


,..1.^1 


^. 


iifkk. 


™. 


- 


£iV. 


Mil. pm. 


J»i 


£«H, 


B.miii 


= I 






















3\.mm 


4 


=1 




















Rn-3I8J 


a 


3 =1 




















977, a74 


33 


8 4 


= 1 


















9773.740 


3ao| 80 40 


10=1 
















4000.032 


57fl 144' 75j| 18| IJ 


= 1 














6731,131 


loojs *353 i9fi,au! ^\ 


n 


= 1 












nfil5.50g 


1314: 336 IBS! 43 


^ 


a 


H 


^1 










l746H.2fl5l 


ilOia 504 352 fi3 


1 


3 

4t 


3 


U 


= 1 








83^01.01(1 S2fle8 67-3 3301 M 


2? 


2 


n 


=1 






341)36. 5V'4 4032 1008 50 J ISO 


135i 7" 


4 


3 


2 


li 


= 1 




e&873.048 j800i30iaiOOS252 


25i^4 


8 


6 


4 


3 3 


=^ 



ENGLISH CORN OR DRY MEASURE. 

36. Dry measure is used for all dry commodities, such as 
wheat, barley, beans, coal, oysters, &c. The following is 
the English table, all the denominations of which are not in 
general use in this country. The standard bushel is a cyl- 
inder 18.789 inches in the interior diameter, and 8 inches in 
depth, and consequently contains 2218.192 cubic inches. 



QvE8T« — 35. What liquids are measured by wine measure ? Repeat the 
table. 36. What articles are measured by com measuro? What k the 
«taodard bushel? How many cubic inches does it contain? 
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TABLE. 














CaMciDclies. 


, 


1 


1 
1 




1 


1 


i 
1 


1 


f 


1 


i 


8. im^ 


^*- 


.^\ 




g^. 


F-f. 


Im. 


1 


qr- 






34.659i 

69.3l8i 


""2 


= 1 




















138.637 


4 


2 


= 1 


















377.274 


8 


4 


2 


= 1 
















554-548 


16 


8 


4 


2 


^l 














2218.193 


64 


32 


16 


B 


4 


= 1 












4436.384 


138 


64 


33 


16 


8 


2 


=1 










887^.768 
17745.536 


250 

512 


1281 64 
256 138 


33 
64 


16] 4 

32 a 


2 
4 


=1 
3 


=1 






88727,680 


256011^80 640 


330 


160 40 


20 


10 


5 


^i 




177455.360 


5120 3560 1380 


640 


330 80 


40 


20 


10 


i 


=1 



OLD AND NEW ENGLISH COAL MEASURE. 

37. By act of Parliament passed in 1831, all coals sold 
within, 25 miles of the Post Office in London, are to be sold 
by weight. One sack weighs 2 cwt. or 224 lbs. ; consequendy, 
10 sacks make 1 ton. Twelve sacks make a London chal- 
dron of 36 bushels, while it takes 79 j^^ bushels td make a 
Newcastle chaldron, as shown by the table. 

TABLE. 



Ponads 


Pecks. 


Bushels. 


S|u;k8. 


Vats, or 


London 


Newc. 


Keels. 


Scows. 


Iship 


weight. 








strikes. 


chaldron. 


chald. 






load. 


18| 
741 


= 1 


















4 


= 1 










.■ 






2^4 


12 


3 


= 1 














672 


36 


9 


3 


= 1 












2688 


144 


36 


12 


4 


= 1 










5936 


318 


79^ 


. 26^ 


8f 


.?f 


=1 








47488 


2544 


636 


212 


7o| 


8 


=1 






66448 


3024 


756 


252 


84 


21 


m 


1JI=1 




949760 


50880 


12720 4240 


41311 353J 


160 


ao |i3|i 


= 1 



Quests— Repeat the table. 37. What was estaWiBhed by ast of Pariia- 
ment?' Repeat the table of coal measuro. 



: \ 

Jeeauii. "Bmues^. 3iran. "Jkt^ Wiwhi . M umU ml. Toe, 

1 



«*)' =1. 




ano* 44)4 =1 


1 


3I«nO> l(\iVh M^ 


= L :. ! 


5l'^)4)0 '?«4.)0i HrW» 


i+ = I ■ 


3H:2:?>?0«)0 «)4^*)i 14«}i!ai 


IiiS T =1 


I45L^)««) e4l«}«)' 4032l> 


•72! 3S 4 =1 r 




*T4«; »»t 5dA i»rN=i 

» 



38. The wfide dzys chiIj are xe«kaK«d. Tbe odd six 
lioiira. by accanwlacinz »>r 4 years, nxake one day, ao that 
eTi&ry fourth year concaiaa 366 (£i.ys. Tlus is called did 
Bisaexoie. or Leap year. Thie leap yeazs may always be 
knowR by this, thai the nombers which express them aie 
exactly diTisible by 4. Thns^ iS40, 1544. I&18, &c^ are 
an leap years. 

Althoogh the year is reckoaed at 365«£s. 6kr^ it is in lact 
hot ZSoda, 5hr. 48in. 4Sj?r.y and the diflference by acumida- 
ting for 100 years makes about 1 day, so that the centemual 
years, though diTisible by 4, are not leap years. 

The year is also divided into 12 calendar mcmths, which 
contain an unequal number of days. 







A'mmes. 


A« 


^DmgB. 


1 


month JaBuary 


- 


31 


8 


«< 


Febroary * 


- 


38 


3 


u 


March 


. 


31 


4 


u 


April - 


. 


30 


6 


•i 


May - 


- 


31 


6 


<« 


June . 


- 


30 


7 


u 


July - 


- 


31 


8 


(* 


August 


. 


31 


9 


i( 


September - 


. 


30 


10 


M 


October - 


- 


31 


11 


it 


NoTember - 


. 


30 


12 


*i 


December - 


Total 


31 

365 



Qutn^^B. Repeat the taUa of time. What is the length of a year? 
What If done with the quarter of a day? How do you detennine the 
hapyunl Vih»X y—n that are dbrinUe bf four are not leap yean? 
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The additional day, when it occurs, is added to the month 
^f February, so that this month has 29 days in the Leap 
y^ear. 

Thirty days hath September, 
-^ April, June, and November ; 

All tbe rest have thirty-one; 

Excepting February, twenty-eight alone. 

But Leap year coming once in four, 

February then has one day. more. 



I'ABLE, SHOWING THE NUMBER OF DATS FR01|; ANY DAT OF 
ONE MONTH TO TJHE SAME DAT OF ANT OTHER MONTH IN 
. THE SAME TEAR. 





To thn aamfi day. 




Fnimany 




Frumany 


duy of 


























dftyof 




Jul. 


fBh. 


M*t. 


Apnl 


Hty 


Jujie 


Jalj 


Auff, 


».pE. 


Ocl. 


Noir. 


l>ce. 




January 


3U 


31 


59 


90 


120 


151 


lei 


212 


243 


273 


304 334^Jiiii. 


February 


334 


363 


28 


59 


89 


130 


150 


181 


212'242 


273 303Fet). 


March 


30fi337 3^5 


31 


61 


93 


122 


153 


184|214 


245!275iMari5h 


April 
May 


270:300 334;365 
M&jJ76 304.33ii 


30 
365 


61 
31 


91 

61 


132 
92 


153 

123 


183 
153 


214 
!81 


344 
214 


April 
Miiy 


June 


^14 245^273^30 J j334 


3fi6 


30 


61 


9^ 


122 


153 


l83iJyTiG ! 


July 


iB]2\r:f-2rSz7i-m 


335^365 


31 


62 


92 


123'l53,July | 


Au^^ 


153 1til:?JJ'>l3:-J73 


3(lt 


334 


365 


31 


G2 


92 


123 


August 


Sept. 


12:2 


153 


181 


212,212 


J73 


303 334 


365^ 30 


61 


01 


Sept 


October 


92 


123 


151 


183 2!^ 


243 


273301 


335 365 


31 


61 


Oct, 


Nov. 


61 


93 


120 


151 


jai 


212 


242'273 


304 


334 


365 


30 Not. 


Deo, 


31 


62 


90 


121 


151 


182 


212 343 274 


304 


335 


365 Bee. 



39. The months counted from any day of, are arranged in 
the left hand vertical column ; those counted to the same day, 
are in the upper horizontal line : the days between these 
periods are found in the angle of intersection, in the same 
way as in a common table of multiplication. If the end of 
February be included between the two points of time, a day 
miist be added in leap years. Suppose, for example, it were 

QiTUT. — 38. What are the calendar months ? How many days does each 
contain? What is done with the odd day in leap year? Repeat the ^ene 
which indicates the number of days in each month of the year. 39. What 
m the object of this table ? 
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reqmred to know the number of days from the fourth of March 
to the fifteenth of August. In the left hand vertical column 
find March, and then referring to ihe intersection of a hori- 
zontal line drawn from March, with the column under August, 
we find 153, which is the number of days from the fburth 
(or any other) day of March to the fourth (or same) day of 
August ; but as we want the time to the fifteenth of August, 
11 days (the difference between 4 and 15) must be added to 
153, which shows that 164 is the number of days between 
the fourth of March and the fifteenth of August. 

Again, required the number of days between the tenth of 
October and the third of June, in the following year. Oppo- 
site to October and under June, we find 243, which is the 
number of days from the tenth of October to the tenth of June ; 
but as we sought the time to the third only, which is 7 days 
earlier, we must deduct 7 from 243, leaving 236, the nuinber 
of days required ; and so of others. 

DIVISION OF THE CIRCtE MEASURE OF TIME. 



The geographical division of anv line dnwn round the clr- 

• 


Dtnrnal motion of the 
Earth reduced to 
time. 


60 seconds, 1 minute - - 
60 minutes, 1 degree ----- 
15 degrees, \ sign of the zodiac - . . 
30 degrees, 1 sign of the zodiac - - - 
90 degrees, 1 quadrant - - . - 
4 quadrants, or 360 degrees, 1 great circle - 


= 4 seconds. 
= 4 minutes. 
= 1 hour. 
= 2 hours. 
= 6 hours. 
= 24 hours. 



40. Every circle is supposed to be divided into 360 equal 
parts called degrees, each degree into 60 equal parts called 
minutes, and each minute into 60 equal parts called seconds. 
For astronomical purposes, the circumference of the circle is 
also supposed to be divided into 12 equal parts, each of which 

Quest. — How -do you find the number of days from the fourth of March 
to the fifteenth of August? What is the number of days from the tenth of 
October to the thi^ of June? Also the same in a kap year? 40. H^w 
m any circle suj^xwed to be divided? What is a sign, or sign of the zodiac? 
Repeat the tabJe. 
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is called a sign. The characters which mark these diyisidns 
are as follows : 

c s o ^ ' ^^ 

circumference, sign, degree, minutes, seconds. 

TABLE OF particulars: 

4i. For various things 

12 things make 1 dozen. 

12 dozen - - - - 1 gross. 

12 gross, or 144 dozen - 1 great gross. 

ALSO, 

20 things make 1 score. 

112 pounds,-. - - - 1 quintal of fish. 

24 sheets of paper - - 1 quire. 

20 quires - ; - - - 1 ream. 

2 reams - - - - 1 bundle. 

BOOKS*. 

A sheet folded in two leaves is called a folio. 

" folded in four leaves - a quarto, or 4to. 

" folded in eight leaves - an octavo, or 8vo. 
" folded in twelve leaves - a duodecimo, or 12mo. 
" folded in eighteen leaves - an 18mo. 

DIMENSIONS OF DRAWING PAPER. 



Demy, 
Medium, 


1 ft. 
1 ft. 


7J in. by 1 (t. 
10 in. by 1 ft. 


3^ in. 
6 in. 


Royal, 

Super Royal, 
Imperial, 
Elephant, 
Columbia, 


2 ft. 
2 ft. 
2 ft. 
2 ft. 
2 ft. 


in. by 1 ft. 
3 in. by 1 ft. 
5 in. by 1 ft. 
3f in. by 1 ft. 
93 in. by 1 ft. 


7 in. 

7 in. , 

^i in. 
101 in, 
11 in. ^ 


Atlas, 


.2 ft. 


9 in. by 2 ft. 


2 in: - 


Double Elephant, 
Antiquarian, 


3 ft. 

4 ft. 


4 in. by 2 ft. 
4 in. by 2 'ft. 


2 in. 
7 in. 


Onwr.^— 41. Reoeat ^e ta 


bleofv 


larticulaw. Also fori 


[KwkB. Whatm© 



the dimensions of drawing' paper? 
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REMARKS ON THE FORMATION OF NUMBERS. 

42. We have seen (Art 10) that when figures ar^ written 
by the side of each other, thus, 

8562041304723 
the language implies that the unit in each place is equal 
to ten units of the place next to the right ; or that ten units 
of any one place nuike one unit of the place next to the left. 

43. When figures are written thus, 

£ s, d, far. 

4 17 10 3 
the language implies, that four units of the lowest denomina- 
tion make one of the second ; twelve of the second, one of &e 
third; and twenty of the third, one of the fourth. 

44. When figures are written thus, 

T. cwt. qr, lb. oz. d^. 

27 17 2 27 11 10 
the language implies, that 1 6 units of the lowest denomination 
make one of the second ; 16 of the second, one of the third ; 
28 of the third make one of the fourth ; four of the fourth, one 
of the fifth ; and 20 of the fifth, one of the sixth. 

All the other denominate numbers are^ formed on ^he same 
principle ; and in all of them we pass from a lower to the next 
higher denomination by considering how many units of the 
one make one unit of the other. 

45. In our written Ijinguage, each of its elementary letters 
has a particular signification, which must be learned as a first 
step. We next learn to place these letters in the form of 
words, and then what may be done by using these words in 
connection with each other. 

Quest. — 42. When figures are written by the side of each other, what 
does the language imply? 43. When figures' are written with the mark 
£ «. d.far. placed over them, whdt does tiiat langruage imply? 44. When 
figures are .written with T. tru)t qr. lb, oz. dr. placed over, them, what re- 
lation exists between the orders of their units? How do We always patf 
fiMOi one denommation of denominate numbers to another? 45. .H«w do 
ipv/m/71 A common language? 



OF RfPUCTION. 41 

So in figures: we fircA leara what each figure expresses by 
itself) and then what it is made to express in all the various 
ways in which it may be written. We thus learn the lan- 
guage of figures. 

46. Let us give a hyr examples of the changes which are 
produced in the signification, by changing the places of let- 
ters and figures. 

In common language, was, is a known word^ 

But the same letters also give saio, an instrument. 
Also, 375 expresses, three hundred and seventy-five ; 

but 573 expresses, five hundred and seventy-three. 

It may be iveU to observe that the same letteic has the same 
name, .and generaily represents the same sound wherever 
it may fall in a word. So, likewise, the same figure always 
expresses the same number of imits, wherever it may be 
placed. Thus, in the example above : in the first number, 
5 expresses Jive units of the first order, and 3, three units 
of the third. In the second number, 5 expresses ^ve units of 
the third order, and 3, three units of the first order. The 
value ,of the unit, however,, always depends on the place of 
ths figure.. 



OF REDUCnON. 

47. Reduction is changing the denomination of a number 
from one unit to another, without altering the value of the 
number. Thus, if we have 2 tens, and wish to reduce them 
to the denomination of units of the first order, we multiply by 
10, or add one ; this gives 20 units of the first order, which 
are equal to 2 tens. 

Quest. — How must we learn the language of figures? 46. Give some 
examples of the changes in ragnification which are produced hy altering the 
places of letters and figures. Has the siemie letter alwayp the same name 
and sound ? Has the same figure always the same name 1 Does it always 
expreas the same number of units? Does the value of the unit expressed 
nmam the same? On what does it depend? 47. What is reduction? 
How are tens- rednoed io units of the fiisl orderl 



42 OP REDUCTION. 

If, on the contrary, we wish to reduce 300 to units of the 
second order, we divide by 10, and the quotient is 30 units 
of the second order, which are equal to 300. Had wo wished 
to reduce to units of 'the third order, we should have- divided 
by 100, -giving 3 for the quotient: hence, reduction of de- 
nominate numbers is divided into two parts ; 

1st. To reduce a number from a higher denomination to a 
lower; and 

2d. To reduce a number from a lower denomination to a 
higher. 

The first reduction is effected by beginning with the num- 
ber in the highest denomination. Multiply this number by so 
many as make one of the denomination next less^ and add to the 
product the number in that denomination. Proceed in the same 
manner through all the denominations to the lowest. 

The second reduction is effected thus : Divide the given 
number by so many as make one of the denomination next 
higher; set aside the remainder, ifariy, and proceed in the jsame 
manner through all the denominations to the highest. 

Thus, in the first, if we wish to reduct) 

£, s, d, 
3 14 4 . . 
to pence, we first multiply the JS3 by 20, which gives 60 
shillings. We then add 14, making 74 shillings. . We next 
multiply by 12, and the product is 888 pence. To this we 
add 4(/., and we have 892 pence, which are of ihe sariie 
value as J£3 14^. Ad, 

If, on the contrary, we wished to change 892 pence tp 
pounds, shillings, and pence, we should first divide by yi\ 
the quotient is 74 shillings, and 4 J. over. We again divide 
by 20,* and the quotient is JCS, and 14^. over:, hence, the re- 
sult is J&3 14^. 4J., which is equal to 892 pence. 

Quest. — ^How will you reduce units of the first order to those of the sec- 
ond? How to those of the third? To those of the fourth? Into how 
many parts is reduction of denominate numbers divided ? 'H.oyr do yoa 
effect the Gist redvLc^on 1 How do you effect the second? 



OF REDUCTION.. 



43 



The reductiona, in all the denominate numbers, are made 
^Q^ the same manner. 



EXAMPLES. 



1. In J^ 5s,, 

^Viillings, pence, 



how many 
and far- 



^Hingsl 



£ s. 
6 5 
20 
105 shillings. 
12 



1260 pence. 



5040 



In 



5040 farthiogs, 
pence, shillings, 



how 
and 



many 
pomids? 

4)5040 farthings. 
^ 12) 12"60 pence. 
2|0)10|5 shillings. 
£55*. 

In this example, the reduc- 
tion is from a less to a greater 
unit. 



Here the reduction is from 
a greater to a less unit. 

2.. In 55 guineas, how many shillings, pence, and far- 
things? • 

3. Reduce £54 11*. d^d. to farthings. 

4. Reduce Je77 11*. lOJrf. to halfpence. 

5. Reduce £94 14*. Sd. to pence. 

6. Reduce £47 14*, 4d. to twopences. 

7. Reduce £34 11*. 9d, to threepences, and to pence. 

8. In £108 11*. 6d,, how many sixpences ? 

9. How many crowns, half-crowns, shillings, sixpences, 
pence, and farthings are there in £54 ? 

10. Reduce £74 13*. 9d. into shillings, threepences, and 
farthings. 

11. In 11520 farthings, how many pence, shillings, and 
pounds ? ■ 

12. In 17880 pence, how many pounds ? 

13. Reduce 100000 farthings into guineas. 

14. In 50400 halfpence, how many pounds ? 

15. In 12050 shillings, how many crowns and pounds? 

16. Reduce 311040 pence into shillings, crowns, and 
pounds, 
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17. Reduce .17^. 5ojr. troy weight to grain*.' 

18. Reduce 6720 grains to ounces. ■ , ..^ 

19. In 14 ingots, or bars of silver, each wei^iing 27«v. 
lOpwL, how many grains ? How many in onef? 

20. How many grains of silver in 4ib. 6oz,'l2jnk. and 
7gr.l 

21. How many pounds, ounces, pennyweights; and griuns 
of gold in 704121 grains ? 

22. How many of each denomination in 351262 grainy ? 

23. In 25fij, apothecaries wei^t, how many ounces, drams, 
scruples, and grains ? 

24. In 907920 grains, how many ounces and poimds? 

25. In 15»j If 13 13 2gr.f how many grainsi 

26. In 174947 grains, haw mapy poimds ? 

27. In IGftj lOj 13 143 7gr,, how many grains ? 

28. In 12 tons, avoirdupois weight, how inany pounds ? 

29. In 31360/5. of iron, how many tons 1 

30. In 375cM?^ 292 Ablb. of copper, howiriany pounds? 

31. Reduce 740900oj7. into cwts, and tons. 

32. In 9T. 19rM7^ 3qr. 27lb, I4pz., how many ounceis^? 

33. In 14478406oar., how many tons', act., qrs., ^, ftr., 
and drs, ? 

34. In 314 yards of cloth, how many nails? 

35. In 576 French ells, how many yards ? 

36. Reduce 97yds. 3grs, to English ells. 

• 37. In 57 pieces of cloth, each 35 ells Flemish, how -many 
ells English and nails 1 

38. In 14 bales of cloth, each 17 pieces^ each piece 56 
ells Flemish, how many yards, ells English, and ella French? 

39. In 471 miles, loiig measure, how many furlongs and 
poles? , / ^ 

40. In 123200 yards, how many miles ? 

41. In 50 miles, how inany yards, feet, inches, and barley- 
corns ? 

42. Reduce 37i?ik 7fur. 37rd[. 6yd, 5ft. to feet. 

43. How many barleycorns will reabh round the eairth, 
each degree being 69J miles ? and how many quarters of 
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barley, are contained in such a nutnber of barleycomsy ad- 
mitting 7922 barleycorns to fill a pint ? . 

44. In 77-4.. 1-R. 14P., land measure, bow many perches ? 

45. In'lTSffiO perches, how many' acres ? 

46. In 50A, BR.iOP. 9sq,ydi 7S9sq/fi,, how many square 
feet? 

47. In 175. square chains, how. many square rodsr? 

48. In 14976 perches, or square rods, hoif many acres ? 

49. In 83789263P., how many square miles 1 

50. In 28[ tons of round timber, how many solid inches? 
51". in 155 cords of wood, how many solid feet? 

52. In 17 cordjs of.wood, how many solid inches ? 

53. Iii 56320 solid feet, how many eords ? 

54. Reduce 349938 qord feet to cords. 

55. In 32MJ^., wiAe measure, how many quarts ? 

56. In 3S?76 gallons, how many tuns ? 

57. In 75khds,j hoW many pints ? .^ 

58. In 77 hkds, of brandy, how many half-ankers ? 

59. In lOtuns 2hMs. I8gals, of wine, how many gills ? 

60. In 98 hogsheads of ale, how many pints ? 
61: In 38 butts of porter, how liiany pints ? 

62. In 516 barrels of beer, how many half-pints ? 

63. How many, gallons of beer are contained in 50 barrels ? 

64. In 44 quarters of com, how many pecks ? 

65. In 30726.quarts, how many la^ts ? 

66. How many sacks in 103 London chaldrons and Id 
bushels of coal ? 

67. How many iseconds in a yeiir of .365c?a. 6Ar. ? 

68: How many seconids in 6 years of 365da. 23kr. 57m. 
3dsec, each? . 

69. In 7569520118 seconds, how many years of 365 days 
each? . ' . ' 

70. In 5927040 minutes, how man^. Tfeeks ? 
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48. Addition is the operation of collecting together two or 
more huvibers in such a manner y that all the units vJhich they 
contain may he expressed by a single number^ fohieh -is called 
their sum or sum total. 

If 3 be added to 5 their sum will be 8, and the unit of the 
number 8 will be the same as the unit of the numbers 3 and 5. 
*The numbers 3 and 5^ which are thus added, must hav^ the 
same unit ; for, if 3 denoted tens, and 5 mispressed units of 
the first order, their sum would neither be 8 tens nor 8 sim- 
ple units. So if 3 expressed yards, and 5 feet, their sum 
would neither be 8 yards nor 8 feet. 

49. Small numbers may be added mentally ; but it is not 
convenient to add large numbers without first writing them 
down. How are they to be written? 

If we place one above die other,, units 
of the same kind will fall in the same ver- 
tical line, and the units of the same order 
will fall direcdy under each other in th6 
sum. 

Again, let it be required to add: together 324 and 635. 
In the first number there are A units, 2 
tens, and 3 hundreds. In the second, 5 
units, 3 tens, and ^ hundreds. Let the fig- 
ures of each order of units be placed under, 
those of the same order, and added: their 
sum will be 9^ units, 5 tens, and 9 hundreds, 
or nine hundred and fifty-nine. 



OBERATION. 

3 

"8 



'OPERATION. 



Ill 



324 

635 
Stun 959 



. Quest. — 48. What b addition ? What numbers can be Mended into one 
Bom? 49. How may small numbera be added ? How are nnmben wiitten 
dawn for a<klitkm ? 
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60. Add together the numbers 894 .and 637. 
Write the numbers thus - t - . - ' 



And draw a 'line beneath them- 
8um of the column of urdts 
sum of the column of tens 
sum of the column' of hundreds 
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894. 
637 ' 



Sum total ' . 1531 



In this example, the s,um of the units is 11, which cannot 
be expressed by a Single figure. But 1 1 units are equal io ' 
1 ten and 1 unit; therefore,' we set dowii 1 in the plac^ of 
units, and 1 in the place of tens. The sum of the ii^ns is 12. 
But 12 tens are equal to 1 hundred, Bmd 2 ten^ so that 1 is 
set down in the hundred's place, and 2 .in the ten's place. 
The sum of the huio^dreds is 14. The 14 hundreds are equal 
to 1 thousand, and 4 hundzods ; so thjat 4 is set down in the 
place of hundreds, and 1 in the place of thousands. The 
sum of these numbers, 1531, is th^ sum sought. 

The examplia may be done in another way, thus : 
Having set down the numbers, as before,, 
we say, 7 and 4 are 11 v we set down 1 
in the units place, aiid" write the 1 ten 
under the 3 in the column of tens. ' We 
then say, 1 to 3 is four, and 9 are 13. We 
set down the 3 in the tens place , and write 
the 1 hundred under the 6 in the column of hundreds. We 
then add the 1, 6, and 8 together, fo» the hundreds, and find 
the entire sum 1531, as before: 

When the sum in any one of the denominations exceeds 
10, or an exact number of tens, the excess must be. written 
down, and a number equal. to the number of tens ^ded to the 
next higher denomination. This is called carrying to the 
next column or higher denomination. The number to be car- 

QuBOT^— 50'. What is- the msm of the units? . Wjmt of the tens ? What 
of the hundreds 7 What the eotire sum? 
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894 

637 
11 

1531 
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ried may be written under that column or rememlileted and 
added in the mind. 

51. What is the snm of the numbers 375, 63211, and 598? 

In this example, the sinall figure placed' 
undier the 4, shows bow many are to be 
carried from the first denomination to the 
second, and the small figur^ imder tlie 9, 
how ^lany ate to be carried froim the sec- 
ond to the third. In like maimiBr, in the 
examples below, the small figure vunder each, coluipn shows 
how many are to be carried to the next higher denomination. 
Beginners had better set down the numbers to be carried as 
in the examples. . 



OFSaAXION. 

. 375 

■\ 6381 

598 

f29< 
11 



(2.) 

96972 

3741 

9299 


9841672 
793139 . 
888923 


(4.) 
81325 
' 6784' 

2130 


110012 

2321 


Sum U 523734 

221111 


Sum 90239 

1110 - 



52. Let it be required to find the sum of £14 .7^. 8J. 3/af., 
and £6 18^. 9d:2fap, . _ ' , ' 

We write down the number?, as before, so that units of 
the same YalQ<e shs^ll fall under each other. Beginning with 
the lowest denomination, we find the 
siun to be 5 farthings. But as 4 far- 
things make a penny,' we set down 
the 1 farthing over, and carry 1 to 
the column of pence. ' ■ The^ sum of 
the pence then becomes 18,: which 
make 1 shilling and 6 over.. Set down the 6, and carry 1 to 
the column of shillings^ the stun of whjich becomes 26 ; tW 
is, 1 pound^and 6 shillings. Settingdown the 6 shillings and 



. OPERATION. 


£ 


s. 


d. 


far. 


14 


7 


6 


3 


6 


18 


9 


3 


21 


6 


■6 


I 



QuEflT. — ^How'may the units to be. carried be ^isiKMed ef? 51. How 
will yoQ remember how many 9re to be carried from one column to an- 
other? 52. ESzplaiii the manner of aclding poui^ BhaiingB,'aiid pence, 
Aii</ oZ/Niflsu:^ fixxm one denominatioB to another. ' 
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carrying I to the column of pounds, we find the entire sum to 
be £21 6*. 6d. Ifar. 

53. Hence, for the addition of all numbers, 

Write dawn the numbers so that units of the same denomino" 
turn skaUfaU directly under each other^ and draw a line beneath 
them. 

Add up the units of the lowest denomination^ and dinide their 
Stan by so many o^ make one of the denomination next higher. 
Set down the remainder and carry the quotient to the next higher 
denomination, and proceed in the same manner through oM ik$ 
denominations to the last. 



PROOF OF ADDITION. 

54. The proof of an arithmetical operation is a second 
operation, by means of which the first is shown to be correct* 

Addition may be proved by iaidding all the columns down- 
ward. It may also be proved by dividing the numbers to be 
added into two parts, adding each of the pants separately, and 
then adding their sums. If the last sum is the same as that 
of all the numbers first found, the work may be considered 
right. 



182796 


182796 32160 


143274 


143274 47047 


32160 
47047 


Partial sums 326070 79207 


Sum 405277 


326070 1st partial sum. 
79207 2d 




Proof 405277 



QuEST.-^. What is the general rule for addition? 54. What is the 
proof of an arithmetical operation? What is the first method of proving 
addition? What the second ? 
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Sums total 
Partial stuns 



(1.) 

34578 1 

3750 

87 

328 

17 

327 

"4509 -» 



(2.) 
22345 -1 

67890 

W52 

340 

350 

78 



Proofs 39087 



77410 - 
99755 



(3.) 
23456 1 
78901 
23456 
78901 
23456 
78901 



283615 -» 
307071 



(4.) 


(5.) 


(6.) 


672981043 


1278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


a4172 


4871 


37853 


T212a 


978 


2685 



7. Add together six tens, fourteen hundreds, seven thou- 
sands, nine ten thousands, forty-five millions, and six thou- 
sand seven hundred and fifty-one. 

8. What is the sum of six hundreds, eight units of the fifth 
order, thirteen of the sixth, twenty of the second, forty of the 
third, and two billions, three milhons, four trillions, two hun- 
dred and twenty-one thousand seven hundred and fifty-five ? 

9. What is the sum of eight hundred units of the first or- 
der, sixty of the second, one thousand of the third, ninety-nine 
of the fomrth, one hundred of the fifth, six trillions, one bil- 
lion, forty-nine thousand eleven hundred and sixty-one ? 

10. What is the sum of three hundred and forty units of 
the third order, seven thousand six hundred and fifty of the 
fourth, three millions of the second, and six trillions seven 
hundred and ninety-nine of the first ? 

1 1 . Collect together into one sum, two hundred and seven- 
ty-eight millions four thousand six hundred and sixty-nine; 
seventy-six hilUons four hundred and fifty- eight millions four 
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hundred and seyenty-five tlMRisand five himdred and two ; fifty 
billions three hundred millions ; four hundred and seventy- 
two millions four thousand ^^^ hundred and fifty-five ; nine 
millions seven hundred thousand tllree hundred and two; 
twelve millions three hundred thousand four hundred and 
sixty-one ; two hundred millions four hundred thousand and 
four; eight hundred millions seven hundred and forty-nine 
thousand sevei^ hundred and ninety-nine ; two hundred and 
six millions four hundred and forty thousand and thirty-four. 

12. Find the sum total of five billions six himdred and 
forty-nine millions three hundred and seven thousand and 
sixty; nine hundred and forty millions three hundred and 
seventy-four thousand six hundred and eighty-one ; nine bil- 
hons eight himdred and seventy- six milUons ^ve hundred and 
forty-three thousand two hundred and ten ; one himdred and 
twenty-three millions four hundred and fifQr-six thousand 
seven hundred eighty-nine ; ^ve billions three himdred mil- 
hons seven hundred and seventy-seven thousand seven hun- 
dred and seven. 

13. Add together seven hundred and four billions three 
hundred and sixty-millions five hundred and thirteen thousand 
and forty-two ; sixty-four billions seven hundred and ninety- 
three millions six hundred and twenty-nine thousand five 
hundred and forty-eight ; six hundred and ninety-nine billions 
six hundred and ninety-nine millions eight hundred and sixty- 
five thousand seven hundred and seventy -five. 

14. Collect together and find the sum of fifty-eight billions 
nine hundred and eighty-two millions four hundred and eighty- 
seven thousand six himdred and fifty-four; seven hundred 
and forty billions three hundred and fifty millions five hun- 
dred and forty thousand seven hundred and sixty ; four hun- 
dred and twenty-five billions seven hundred and three millions 
four hundred and two thousand six hundred and three ; thirty- 
four billions twenty millions forty thousand and twenty ; &f» 
hundred and sixty billions eight himdred millions seven hun- 
dred thousand and four hundred. 
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(15.) 


(16.) 


(17.) 


(18.) 


\87fi46 


«960,60 


•1094M9 


•87044)67 


21^46 


107^7 


691,027 


7504^1 



19. What is the sum of 6 eagles 15 doDars 75 cents 5 mills, 
+ 4 ea^es 100 dollars 30 cents 8 mills, -f 607dirflais8 cents 
1 mill, + 407 ea^es 604 dollars 89 cents 9 mills? 

20. What is the som of 47 ea^es 207 didlars 51 cents 
8 mills, + 4 ea^es 49 dollars 1 cent 1 mill, + 1000 eagles 
40009 df^lars 16 cents 9 mills, + 691 ea^es 9791 ddlars 
14 cents 2 mills ? 

(21.) (22.) (23.) (24.) 



£ s, J. 


£ s. 


J. 


£ s. d. 


£ s. 


</. 


149 14 7\ 


14 11 


H 


14 19 4i 


14 ro 


H 


37 11 9} 


19 18 


10 


17 11 10 


77 18 


3 


64 14 '7 


77 11 


H 


39 18 11 J 


14 13 


H 


104 19 11^ 


49 14 


7 


19 14 9 


67 12 


^ 


64 13 10 


16 18 


H 


19 15 11^ 


9 11 


10 


174 19 llf 


17 15 


10 


18 19 10 


18 10 


5 


47 14 10| 


1 14 


H 


77 19 11^ 


17 19 


4 


39 15 11^ 


6 18 


lOf 


14 11 10^ 


19 10 


4 





(25.) 


(26.) 


(27.) 


(28.) 


lb. oz,pwt. 


oz. pwt, gr. 


lb. 


OJr. pwt. 


oz,pwt.gi. 


174 11 19 


174 19 23 


71 


11 19 


74 19 23 


74 10 13 


714 11 14 


64 


8 14 


64 14 17 


944 9 14 


714 18 


77 





74 19 11 


74 11 19 


74 1 22 


14 


3 11 


66 13 9 


944 10 13 


948 2 21 


64 


2 9 


74 14 11 


74 11 3 


74 1 12 


74 


1 14 


14 10 3 


14 9 4 


715 2 14 


77 


2 13 


19 11 14 


77 10 11 


714 18 16 


19 


2 14 


17 10 13 
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68 


(29.) 


(30.) 




(31.) 


(32.) 




& ; 3 


5 


3 


^ 


3 


9 gr. 


» 5 


3 


47 11 7 


149 


7 


2 


749 


2 19 


84 11 


7 


94 10 6 


714 


3 





607 


1 18 


74 10 


6 


74 10 4 


619 


2 


1 


714 


2 17 


37 5 


4 


75 9 3 


74 


6 


2 


400 





19 4 


3 


69 a 2 


169 


5 


2 


74 


1 13 


74 1 


2 


57 1 2 


74 


1 


2 


715 


2 14 


79 2 


6 =j 


18 2 1 


777 


6 


1 


64 


1 18 


19 2 


4 : 


74 1 2 


948 


5 


2 


174 


2 19 


74 9 


5 





(33.) 




(34.) 


(35.) 


(36.) 


T, cwL 


gr. 


cwt. 


qr.lb. 


5^. Z5. oz. 


lb. oz. dr. 


174 19 


3 


174 


3 27 


44 27 15 


17 15 15 


74 14 


2 


714 


2 24 


74 26 14 


27 14 11 


714 13 


1 


149 


1 14 


19 14 13 


16 13 9 


718 16 


2 


719 


2 16 


74 19 14 


74 14 14 


734 15 


2 


407 


1 23 


66 27 13 


70 


714 14 


1 


149 


2 17 


74 19 10 


64 13 10 


70 13 


2 


. 714 


2^18 


14 18 11 


74 14 11 


(37.) 




(38.) 


(39.) 


(40.) 


A yd, qr. 


n«. 


E,E. 


qr. na. 


E. Fr. qr. na. 


E. Fl. qr. na. 


74 3 


3 


77 


4 3 


749 5 3 


714 2 3 


64 2 


1 


14 


3 2 


704 4 2 


615 1 2 


74 1 


3 


74 


2 1 


108 3 1 


714 1 3 


49 2 


1 


49 


1 2 


705 4 


724 2 2 


74 1 


2 


74 


2 1 


708 3 1 


149 1 2 


44 3 


1 


74 


3 2 


474 5 2 


• 718 2 3 


74 2 





44 


1 2 


174 1 


419 1 1 


14 1 


2 


74 


2 3 


194 3 2 


710 1 2 
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(41.) (42.) (43.) (44.) 

L. mi. far. Fur. rd. yd. Rd. yd. ft Ft. in. bar. 

17 2 7 147 39 5| 177 5} 2 174 11 2 

14 1 6 614 37 4| 714 4f 1 49 10 1 

74 1 7 714 19 3^ 714 1^ 2 74 11 2 

69 2 4 674 17 1^ 615 1 64 9 1 

74 1 719 27 2f 714 If 2 74 10 1 

69 2 1 197 19 4 "^19 4 1 64 11 2 

74 1 2 714 14 3i 437 2f 1 74 10 

94 3 704 19 4| 614 l^ 2 64 9 1 

















/• 


(45.) 
A. R. P. 


(46.) 
A. R. P. 


(470 
A. R. P. 


(48.) 
A. R, P. 




77 


3 39 


714 3 39 


14 3 39 




174 3 39 


s 


64 


2 37 


619 1 18 


74 1 ..19 




714 1 27 


r •• 


' J^ 


1 24 


714 2 27 


04 2 14 




618 2 12 


*■ 


%4 


2 19 


619 1 34 


74 1 18 


* 


719 1 14 




74 


1 18 


719 2 37 


47 2 24 




734 2 11 




64 


2 17 


719 1 24 


18 1 14 




715 1 24 




14 


1 13 


615. 2 14 


74 2 19 




639 2 14 




74 


2 11 


74 1 18 


34 1 14 




714 3 24 




(49.) 
Tun hhd. gal. 
714 3 62 


(50.) 
Pun. gal. qt. 
714 83 3 


(51.) 
Tierce gal. 
74 41 


qt. 
3 


(52.) 

Gal. qt.pt. 

14 3 1 




614 


2 61 


615 81 2 


64 40 


2 


74 2 1 




174 


1 39 


714 74 1 


74 19 


1 


39 2 1 




164 


2 47 


614 18 2 


64 39 


2 


17 1 




274 


1 49 


713 75 


74 40 


1 


19 2 




175 


2 37 


614 17 1 


69 19 


1 


77 1 1 




375 


1 49 


715 14 3 


17 39 


2 


39 3 1 




714 


2 61 


719 28 2 


18 41 


1 


14 1 1 
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(53.) 
Bar. fir. 
74 3 


1 

gal 
8 


(54.) 

Bar. fir. gal. 

73 3 7 


1 
Hhd, 
714 


[55.) 

, gal. 

47 


qt. 
3 


(56.) 
Hhd. gal. qt. 
714 53 3 


14 2 


7 


69 2 6 


614 


44 


1 


415 47 2 


16 1 


4 


14 1 7 


374 


43 


2 


714 19 1 


17 1 


3 


39 2 2 


157 


41 


1 


614 27 1 


29 2 


2 


19 1 6 


719 


42 


1 


715 51 2 


17 1 


7 


49 2 6 


374 


41 


2 


714 37 2 


41 2 


6 


37 1 4 


174 


12 


1 


615 19 1 


37 1 


5 


19 1 2 


19 


13 


2 


714 18 2 


(570 
L. ch. bu. 
14 31 


1 

pk. 
3 


(58.) 

Weys qr. bu. 

174 3 '7 


(59.) 
Qr. bu. 

149 7 


pk. 
3 


(60.) 
Score I. ch. bu. 
74 20 35 


74 31 


2 


375 1 6 


715 3 


2 


49 19 33 


64 30 


1 


400 5 


649 1 


3 


64 17 35 


74 27 


2 


371 1 4 


479 2 


1 


74 14 10 


64 19 


2 


634 2 3 


675 1 


3 


39 13 9 


74 31 


1 


719 1 2 


149 2 


1 


47 16 3 


64 11 


1 


149 2 1 


376 1 


2 


19 17 4 


95 10 


2 


375 1 3 


649 1 


3 


37 18 34 


(61.) 
Yr. mo. 


wk. 


(62.) 
Mo. wk. da. 


( 
Da. 


[63.) 
hr. mm. 


(64.) 
Hr. min. sec. 


737 12 


3 


64 3 6 


714 


23 


59 


647 59 59 


347 11 


2 


74 1 5 


74 


14 


54 


137 54 54 


618 10 


1 


34 2 3 


64 


21 


55 


375 56 56 


374 9 


2 


74 1 4 


74 


13 


53 


714 17 19 


175 8 


1 


63^2 1 


' 69 


12 


14 


615 54 54 


714 12 


3 


74 1 2 


74 


12 


19 


714 17 13 


615 10 


1 


64 2 1 


37 


11 


17 


613 34 56 


714 3 


1 


74 1 3 


16 


12 


19 


624 27 39 
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APPLICATIONS. 



1. In 1843, the number of acres of the public lands sold 
in the several states and territories was as follows :-^In 
Ohio, 13338 acres, Indiana 50545, Illinois 409767, Mis- 
souri 436241, Alabama 178228, Mississippi 34500, Louisi- 
ana 102986, Michigan 12594, Arkansas 47622, Wisconsin 
167746, Iowa 143375, Florida 8318. What was the whole 
number of acres sold in the United States ? 

2. The number of acres of the public lands s<dd in 1834 
was 4658218 ; in 1835, 12564478 ; in 1836, 25167833. The 
Humber sold in 1840 was 2236889; in 1841, 1164796; in 
1842, 1129217. How many acres were sold in the first 
three, and how many in the last three years ? 

3. In 1844, the school fund of Connecticut was invested 
as follows : in bonds and mortgages, (1695407,44 ; in bank 
stock, $221700 ; in cultivated lands, and buildings, $78367 ; 
m wild lands, $52493,75 ; in stock in Massachusetts, $210 ; 
in cash, $3245,58. What was the whole amount of the 
fund? 

4. The salaries of the En^ish cabinet ministers are as 
Mows : of the First Lord of the Treasury, £5000 ; of the 
Lord High Chancellor, £14000 ; of the Lord President of 
the Council, £2000 ; of the Lord Privy Seal, £2000 ; of the 
Secretaries of State for the Home, Foreign, and Colonial 
Departments, £15000 ; of the Chancellor (rf the Exchequer, 
£5000 ; oi the First Lord of the Admiralty, £4500 ; of the 
Paymaster-general, £2500; of the President of the Board 
of Control, £2000. Required the sum of the salaries of the 
cabiilet. 

5. What was the whole number of pieces coined i»the 
United States mint in 1835, there having been 371534 half- 
eagles, 131402 quarter-eagles, 5352006 half-dollars, 1952000 
quarter-dollars, 1410000 dimes, 2760000 half-dimes, 3878000 
cents, and 141000 half-cents? Required also the value of 
the whole number of coins executed in that year. 

6. The value of the imports during Mr. Monroe's second 
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administration was, in 1821,862585724; in 1822,983241541 ; 
in 1823, $77579267; in 1824, $80549007. The value of 
the exports in 1821, was $64974382 ; in 1822, $72160281 ; 
in 1823, $74699030; in 1824, $75986657. What was the 
amount of imports and the amount of exports in that term ? 

7. What was the population of the British provinces in 
North America in 1834, the population of Lower Canada 
being stated at 549005, of Upper Canada 336461, of New 
Brunswick 152156, of Nova Scotia and Cape Breton 142548, 
of Prince Edward's Island 32292, of Newfoundland 75000 T 

8. What was the population of Brazil in 1819, there having 
been of whites 843000 ; of free people of mixed blood, 426000 ; 
of Indians, 259400 ; of free negroes, 159500 ; of negro slaves, 
1728000 ; of slaves of mixed blood, 202000 ? 

9. The imports into France, in 1826, were valued at 
564728392 francs; in 1827, at 565804228 francs; in 1828, 
607677321 francs; in 1829, 616353397 francs; in 1830, 
638338433 francs; in 1831, 512825551 francs; in 1832, 
652872341 francs; in 1833, 693275752 francs. What was 
the value of the imports for those years ? 

10. The nmnber of emigrants in 1837, from Great Britain 
to British North America, was : from England, 5027 ; from 
Scotland, 2394 ; and from Ireland, 22463. The number to 
the United States the same year was, from England, 31769 ; 
from Scotland, 1 130 ; from Ireland, 33871. Required the num- 
ber of emigrants to each place, and the entire number. 

1 1 . The consumption of coffee in Great Britain is stated 
to be 10500 tons a year ; in the Netherlands and HoUaad, 
40500 tons ; in Germany and the countries round the Baltic, 
32000 tons ; in France, Spain, Italy, Turkey in Europe, and 
the Levant, 35000 tons ; in America, 20500 tons. What is 
the entire consumption of coffee in these countries ? 

12. The number of regular troops furnished by each of the 
states in the revolution, was as follows : New Hanlpshire, 
12497; Massachusetts, 67907; Rhode Island, 5908; Con 
necticut, 31939; New York, 17781; New JeT%eY,\^1*^^\ 

3* 
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Pennsylvania, 25678 ; Delaware, 2386; Maryland, 13912 ; 
Virginia, 26678; North Carolina, 7263; South Carolina, 
6417 ; Georgia, 2679. What was the number of regular 
troops engaged during the war ? 

13. The revenue of the post-office at Albany, for the fourth 
quarter of 1845, was $2697; at Baltimore, 910339; at 
Brooklyn, N. Y., 01279 ; at Bangor, Me., 81107 ; at Buffalo, 
82339; at Cincinnati, 86103 ; at Detroit, 81007 ; at Hart- 
ford, 81239; at Louisville, 81946; at Mobile, 84199; at 
Nashville, 81194 ; at Newark, N. J., 81026 ; at Norfolk, Va., 
81 175 ; at Petersburg, Va., 81090 ; at Philadelphia, 821642 ; 
at Pittsburg, Pa., 83612 ; at Providence, 83046 ; at Roches- 
ter, N. Y., 82606; at Springfield, Mass., 81031 ; at Troy, 
N, Y., 81883. What was the total amount of revenue received 
from these post-offices ? 

14. The list of vessels in the British navy, on the 1st of Jan- 
uary, 1846, was as follows : sailing vessels in ' commission' 
and in * ordinary,' 36 1 ; sail vessels building, 42 ; steam 
frigates, 11 ; steam frigates building, 12 ; other steam vessels, 
88 ; steam vessels building, 8 ; steam packets, 25 ; receiving 
and quarantine vessels, transports, &>c,, 134. What is the 
whole number of vessels, and what the number of each kind ? 

15. The deposites of gold for coinage at the mint in Phila- 
delphia, in 1842, were: from mines in the United States, 
8273587 ; coins of the United States, old standard, 827124 ; 
foreign coins, 8497575 ; foreign bullion, 8158780 ; jewellery, 
820845. The deposites of silver were : bullion from North 
Carolina, 86455 ; foreign bullion, 8153527 ; Mexican dollars, 
81085374; South American dollars, 826372; European coins, 
8272282 ; plate, 823410. What was the amount of gold de- 
posited ? What of silver ? And what the entire sum ? 

16. Of the public lands, there were ceded by the states 
of Virginia, New York, Massachusetts, and Connecticut, 
169609819 acres; by Georgia, 58898522 acres; by North 
and South Carolina, 26432000 acres ; and 987852332 acres 
were purchased of France and Spain. Required the number 
of acres ceded and purchased. 



ADDITION. 



59 



17. The population of New York city in 1840 was 312710 ; 
of Philadelphia, 258037 ; of Baltimore, 134379 ; of New Or- 
leans, 102193; of Boston, 93383; of Cincinnati, 46338 ; of 
Brooklyn, 36233 ; of Albany, 33721 ; of Charleston, 29261 ; 
of Louisville, 21210; of Richmond, 20153; of St. Louis, 
16469. What was the whole number of inhabitants in these 
twelve cities? 

18. The folio vnng table exhibits the population of the sev- 
eral states and territories, at the taking of each census to 
1840. What was the population of the United States in each 
of those years ? 



States. 


1790. 


1800. 


1 

1810. 


1830. 


1830. 


1840. 


Maine • - - 


96540 


151719 


228705 


298335 


399955 


501793 


New Hampshire 


141899 


183762 


214360 


244161 


269328 


S84574 


Vermont 


85416 


154465 


217718 


235764 


280662 


291948 


Massachusetts 


378717 


423245 


472040 


523287 


610408 


737699 


Rhode Island - 


69110 


69122 


77031 


83059 


97199 


108830 


Connecticat - 


238141 


251002 


262042 


275202 


297665 


.309978 


New York - 


340120 


586756 


959949 


1372812 


1918608 


2428921 


New Jersey - 


184139 


211949 


249555 


277575 


320823 


373303 


Pennsylvania - 


434373 


602365 


810091 


1049458 


1348233 


1724033 


Delaware - - 


59098 


64273 


72674 


72749 


76748 


78085 


Maryland - - 


319728 


341548 


380546 


407350 


447040 


470019 


Virginia - - 


748308 


880200 


974642 


1065379 


1211405 


1239797 


North Carolina 


393751 


478103 


555500 


638829 


737987 


753419 


South Carolina 


249073 


345591 


415115 


502741 


581185 


594398 


Georgia . - - 


82548 


162101 


252433 


340987 


516823 


691392 


Alabama - - 


- 


- 


20845 


127901 


309527 


590756 


Mississippi 


- 


8850 


40352 


75448 


136621 


375651 


Louisiana - - 


- 


- 


76556 


153407 


215739 


352411 


Arkansas - - 


— 


— 


— 


14273 


30388 


97574 


Tennessee - - 


30791 


105602 


261727 


422813 


681904 


829210 


Kentucky - - 


73077 


220955 


406511 


564317 


687917 


779828 


Ohio - - - 


— 


45365 


230760 


581434 


937903 


1519467 


Michigan - - 


- 


- 


4762 


8896 


31639 


212267 


Indiana - - 


— 


4875 


24520 


147178 


343031 


685866 


Illinois - - - 


- 


- 


12282 


55211 


157455 


476183 


Missouri - - 


- 


- 


20845 


66586 


140445 


383702 


Dist. Columbia 


- 


14093 


24023 


33039 


39834 


43712 


Florida - - 


- 


- 


_ 


- 


34730 


54477 


Wisconsin - - 


__ 


_ 


_ 


». 


_ 


30945 


Iowa - - - 


- 


" 


- 


- 


- 


43112 
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(1.) 

34578 1 

3750 

87 

328 

17 

327 



Sums total 
Partial stuns 



4509-^ 



Proofs 39087 



(2.) 
22345-1 

67890 

W62 

340 

350 

•78 

77410 -^ 
99755 



(3.) 
23456 1 
78901 
23456 
78901 
23456 
78901 

283615 -* 
307071 



(4.) 


(5.) 


(6.) 


672981043 


1278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


a4172 


4871 


37853 


72l2e 


978 


2685 



7. Add together she tens, fourteen hundreds, seven thou- 
sands, nine ten thousands, forty-five millions, and six thou- 
sand seven himdred and fifty-one. 

8. What is the sum of six hundreds, eight units of the fifth 
order, thirteen oi the sixth, twenty of the second, forty of the 
third, and two billions, three milhons, four trillions, two hun- 
dred and twenty-one thousand seven hundred and fifty-five I 

9. What is the sum of eight hundred units of the first or- 
der, sixty of the second, one thousand of the third, ninety-nine 
of the fourth, one hundred of the fifth, six trillions, one bil- 
lion, forty-nine thousand eleven hundred and sixty-one ? 

10. What is the sum of three hundred and forty units of 
the third order, seven thousand six hundred and fifty of the 
fourth, three millions of the second, and six trillions seven 
hundred and ninety-nine of the first I 

1 1 . Collect together into one sum, two hundred and seven- 
ty-eight millions four thousand six hundred and sixty-nine ; 

seventy-six billions four hundred and fifty-eight millions four 
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hundred and seventy-five tlfi|ii8and five hundred and two ; fifty 
billions three hundred mllions ; four hundred and seventy- 
two millions four thousan4 ^^^ hundred and fifty-five ; nine 
millions seven hundred thousand tltree hundred and two; 
twelve millions three hundred thousand four hundred and 
sixty-one ; two hundred millions four hundred thousand and 
four; eight hundred millu>ns seven himdred and forty-nine 
thousand sevejgt hundred and ninety-nine ; two hundred and 
six millions four hundred and forty thousand and thirty-four. 

12. Find the sum total of five billions six hundred and 
forty-nine millions three hundred and seven thousand and 
sixty; nine hundred and forty millions three hundred and 
seventy-four thousand six hundred and eighty-one ; nine bil- 
lions eight hundred and seventy- six millions Gyb hundred and 
forty-three thousand two hundred and ten ; one hundred and 
twenty-three millions four hundred and fif^-iSUL thousand 
seven hundred eighty-nine ; five billions t]^«ee ' hundred mil- 
lions seven hundred and seventy-seven thousand seven hun- 
dred and seven. 

13. Add together seven hundred and four billions three 
hundred and sixty-millions Gve hundred and thirteen thousand 
and forty-two ; sixty-four billions seven hundred and ninety- 
three niHlions six hundred and twenty-nine thousand five 
hundred and forty-eight ; six hundred and ninety-nine billions 
six hundred and ninety-nine millions eight hundred and sixty- 
five thousand seven hundred and seventy -five. 

14. Collect together and find the sum of fifty-eight billions 
nine hundred and eighty-two millions four himdred and eighty- 
seven thousand six hundred and fifty-four ; seven hundred 
and forty billions three hundred and fifty millions five hun- 
dred and forty thousand seven hundred and sixty ; four hun- 
dred and twenty-five billions seven hundred and three millions 
four hundred and two thousand six hundred and three ; thirty- 
four billions twenty millions forty thousand and twenty ; §nB 
hundred and sixty billions eight hundred millions seven hun- 
dred thousand and four hundred. 
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numbers ate equally increased. But adding 10 tens to th& 
6 is the same thing as adding 1 to the 5 hundreds : hence, 
toe may consider 10 to be added to any figure of the minuend, 
provided we add \ to the next figure of the subtrahend to the 
left. 

We can now -ffi on with the subtraction; (or we say, 
6 from 14 leaves 8. Then, 1 carried to d makes 6 : and 6 
fi^m 8 Ifiaves 2. Hence the remainder is 281 ; and all simi- 
lar ei^mples are done in the same manner. 

3. 



From 


T. 
6 


cwt. 

fO 

14 


qr, 
2 


lb. 

S8 

20 


oz. 
12 


take 


4 


17 


1 


21 


10 



Remainder 1 17 27 



In this example we say, 10 ounces from 12 leaves 2. 
At the next denomination we meet a difficulty, for we can- 
not subtract 21 from 20. We add to the 20 eo vway units 
as make 1 unit of the next higher denominatjea* "jflmtj £$, 28, 
and suppose at the same time 1 unit to be added to tliat de- 
nomination in the subtrahend. We then say, 21 from 48 
leaves 27 : then 2 from 2 leaves 0. In the hundreds we 
again have to add, after which we say, 17 from 34 leaves 
17 ; then we take 5 from 6, and have the true remainder. 

56. Hence, to find the difference between two numbers : 

Set down the less number under the greater, so that units of 
the same denomination shall fall under each other, and beginning 
with the lowest denomination, subtract each from the one above it. 
When the units in any one denomination of the subtrahend ex- 
ceed those of the same denomination in the minuend, suppose so 
many units added in the minuend as make one unit of the next 
higher denomination ; after which add one to the next denomi- 
nation of the subirahend, and subtract as before. 

Quest. — If you add 10 to any figure of the minuend, what will you add 
to the subtrahend ? Ex. 3. How is the subtraction made in this example? 
^6' What is the nile for subtraction*? 
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PROOF. 

57. Add the remainder to the subtrahend, and if the sum 
is equal to the minuend, the work may be regarded as right. 
Or, subtract the remainder from the minuend, and the re- 
mainder thus found should be equal to tbf subtrahend. 

EXAMPLES* 

(1.) ■ (2.) (3.) 

10 10 10 10 10 10 10 IS 4 

From 87407 27431 £14 16*. 7^. 

take 6079 19872 6 17 9J 

11 1111 11 1 



Rem. 
Proof 



4. From 47348406051320047 take 13456507031079054. 

5. From 19493899900056075 take 14954298990056076. 

6. From d00714960079690650 take 742350986470501. 

7. Piom 149348761340526465 take 48973024012394. 

(8.) 
From $374,674 
take 195,097 
Rem. 



(9.) 


(10.) 


(11.) 


#270,604 


$137,04 


$9496,004 


191,280 


127,97 


8496,049 



12. What is the difference between $487,25 and $379,674? 

13. What is the difference between $670,04 and one hun- 
dred and four dollars and 6 mills ? 

14. What is the difference between $1000 and $14,003 ? 

(15.) (16.) (17.) (18.) 

lb. OM. pwt. oz, pwt. gr. lb. oz, pwt. oz.pwt.gr, 

14 11 9 74 12 13 175 3 10 17 10 20 

11 10 14 64 14 17 159 11 14 14 11 23 



QuEOT.— 57. What is the first method of proving subtraction ? What is 
the second 7 
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(19.) 


(20.) 


(21.) 


(22.) 


fr 5 3 


5 3 3 


3 3^. 


H 5 5 


144 10 5 


27 4 1 


27 1 14 


74 10 5 


*64 11 7 


14 7 2 


14 19 


65 11 6 










(23.) 


(24.) 


(25.) 


(26.) 


T. €«tf. qr. 


Cirt. gr. lb. 


Qr. lb. as. 


lb. OS. dr. 


14 12 2 


17 1 25 


143 22 12 


174 11 10 


1 \4 3 


14 2 27 


74 19 14 


39 12 13 





(27.) (28.) (29.) (30.) 

Yd. gr. na. E.E. qr. na. E. Fr. qr. na. E. Fl. qr. na. 

174 2 1 174 3 1 171 1 3 12 1 1 

39 3 2 49 4 2 74 5 2 10 8 3 



(31.) (32.) (33.) (34.) 

L. mi. fur. Fur. rd. yd. Rd. yd. ft. Ft. in. bar. 

21 2 4 13 34 3| 14 3f 1 17 11 2 

3 2 6 12 39 5^ 9 4j^ 2 14 11 1 



(35.) (36.) (37.) (38.) 

A. R. P. A, R. P. A. R. P. A. R. P. 

12 1 32 112 1 31 12 1 25 19 1 20 

1 3 14 74 2 37 10 3 39 14 2 21 



(39.) (40.) (41.) (42.) 

Tunhhd.gaL Pun. gal qt. Tier, gal qt. Galqt.pt. 

27 2 54 147 14 2 14 1 2 24 3 

19 3 62 79 83 3 12 41 3 17 1 
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(43.) (44.) (45.) (46.) 

^. fir. gal. Bar, fir. gal. Hhd. gal. qt, Hhd.gal.qt. 

14 3 5 147 1 3 271 12 143 1 2 

12 3 7 39 3 8 49 47 3 79 52 3 



(47.) (48.) (49.) (50.) 

L,eh.bu.pk, Weysqr,hu, Qr. hu. pk. Scare I. eh, hu. 

74 31 3 17 3 1 147 6 2 47 1 12 

47 31 2 14 3 7 94 7 3 14 20 95 



(51.) (52.) (53.) (54.) 

Yr. mo. wk. Mo, utk. da. Da. hr. min. Hr. min. sec. 

17 11 2 147 2 3 167 21 50 147 50 51 

14 12 3 19 2 4 19 23 54 94 59 57 



PROMISCUOUS EXAMPLES. 

55. A horse in his furniture is worth £52 lOs. ; out of it, 
£24 10^. 6d. How much does the price of the furniture ex- 
ceed that of the horse ? 

56. What sum added to £11 14^. 9^. will make £133 
11^. and9^rf.? 

57. A tradesman failing, was indebted to A £105 19^. 
lid., to B 150 guineas, to C £34 18*. lOd., to D £500 19^., 
to E £700 14^. 9d. When this happened, he had cash by 
bim to the amount of £50, goods to the amount of £350 14^. 
9 J., his household furniture was worth £24 11^., his book- 
iebts amounted to £94 14^. 8d. If these things were faith- 
fully given up to his creditors, what did they lose by him ? 

58. The great bell at Oxford, the heaviest in England, 
weighs 7 T. llcwt. 3qr. 4lb. ; St. PauVs bell at London weighs 
5T. 2cwt. Iqr. 22lb. ; and Tom of Lincoln weighs 4T. l6cto«. 
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3^. IBlb. How mudi are these bells, together, inferior in 
weight to the great beH at Moscow, the largest in the world, 
which weighs 1.98 T. 2cwt. Iqr. ? 

59. An apprentice, who is 14 years, 11 months, 13 weeks, 
14 hours, 38 minutes old, is to serve his master till he is 21 
years of age. How long has he to serve ? 

60. What is the difference of latitude and longitude be- 
tween Calcutta in the East Indies, (lat. 22° 34'' N., long. 
88° 34^ E.,) and Lima, in South America, (lat. 12° V S., 
long. 760 44/ w.) ? 

61. Newton (Sir Isaac) was bom at Woolsthorp, a ham- 
let in the parish of Colsworth, in Lincolnshire, on Sunday, the 
25th December, 1642 ; and died at Kensington, in Middlesex, 
on Monday, the 20th March, 1727. Euler (Leonard) was 
born at Basil, in Switzerland, on Tuesday, the 15th April, 
1707 ; and died at Petersburg, in Russia, on Sunday, the 7th 
September, 1783. Lagrange (Joseph Louis) was bom at 
Turin, in Italy, on Friday, the 30th January, 1736 ; and died 
at Paris, on Saturday, the 10th April, 1813. Laplace (Pierre 
Simon, marquis of) was bom at Beaumont-en- Auge, in France, 
on Thursday, the 23d March, 1749 ; and died at Paris, on 
Tuesday, the 27th March, 1827. How old was each of these 
eminent philosophers and mathematicians at the time of his 
decease ? and how many years was it from the time each 
died to January 1st, 1846. 

62. In 1840 the amount of tobacco sent from the United 
States to England, was 26255 hogsheads, and to Holland, 
29534 hogsheads. How much more was sent to Holland 
than to England ? 

63. The population of the northern district of New York in 
1840 was 1683068, and the population of the southern dis- 
trict was 745853. How many more inhabitants were there 
in the northern than in the southern district, and what was 
the population of the state ? 

64. The population of England in 1841 was 14995508, the 
population of Scotland 2628957, and of Wales 9 1 1 32 1 . How 
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ti^uch did the population of England and Wales combined 
exceed that of Scotland, and what was the entire population 
of great Britain? 

65, The value of the gold coined at the mint in Philadel- 
phia in 1842 was $960017,50; the value of that coined at 
CharloUe, N . C, was $159005 ; at Dahlonega, Ga., $309648 ; 
and at New Orleans, $405500. How much more was coined 
at Philadelphia than at the three other places ? 

66. The whole amount received for the public lands to 

1843, was $170940942,62. There have been paid for the 
Indian title, the Florida and Louisiana purchase, including 
interest, $68524991,32 ; and for surveying and selling, in- 
cluding salaries of officers, $9966610,14. Required the net 
amount derived from the sale of the public lands. 

67. The revenue of Great Britain for the year 1843 was 
£50071943, and for the previous year, £44329865. Re- 
quired the increase, 

68. The value of the merchandise imported into the Uni- 
ted States during the year ending June 30th, 1844, was 
$108435035 ; of which $24766881 was admitted free of duty, 
$31352863 paid specific duties, and the remainder paid du- 
ties ad valorem. What amount paid ad valorem duties ? 

69. The value of the products of the sea exported from the 
United States in 1844, was $3350501 ; the value of the 
products of the forest, exported the same year, was $5808712. 
How much more was exported of the products of the forest 
than of the sea ? 

70. The imports from England to the United States in 

1844, amounted to $41476081, from Scotland $527239, and 
from Ireland $88084. The value of the exports to Eng- 
land, the same year, was $46940156, to Scotland $1953473, 
and to Ireland $42591. How much did our exports to Great 
Britain and Ireland exceed the imports ? 

71. What was the balance in the treasury of the state of 
Tennessee, in October, 1844, the income for theyeax endixv^ 
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that month having been 9271823,08; a anrplus had bee0 
left the preceding year of $38875,21 ; and the expenditure, 
was 9261416,26 ? 

72. The cost of the internal improyements of the state of 
Ohio, was 915283783,64, of which the Ohio canal cost 
94695203,69; the Miami canal, 91237552,16; the Miami 
Extension, 92856635,96 ; and the Wabash and Erie canal, 
93028340,05. What was the cost of the other works of the 
state? 

73. St. Augustine was founded Sept. 8th, 1565. James- 
town was founded May 13th, 1607. The Battle of Prince- 
ton was fought Jan. 3d. 1777. Comwallis surrendered, Oct. 
19th, 1781. Washington was first inaugurated April 30th, 
1789 : he died, Dec. 14th, 1799. The French Berlin de- 
cree was issued Nov. 21st, 1806, and the British orders in 
council, Nov. 11th, 1807. The United States declared war 
against Great Britain June 18th, 1812. The Guerriere was 
captured by the Constitution Aug. 19th, 1812. The frigate 
United States captured the Macedonian, Oct. 25th, 1812. 
York in Upper Canada was captured by the Americans, and 
General Pike killed, April 27, 1813. Fort George was cap- 
tured May 27th, 1813. The British were repulse d_ from 
Sackett's Harbor by the Americans commanded by General 
Brown, May 28th, 1813. The Battle of Lake Erie was 
fought Sept. 10th, 1813. The Battle of Chippewa was 
gained by a detachment of the American army under Gen- 
eral Scott, July 5th, 1814. The Battle of Niagara, or Lundy's 
Lane, was fought July 25th, 1814. General Brown conducted 
the sortie from Fort Erie, Sept. 17th, 1814. The battle of 
New Orleans was fought Jan. 8th, 1815. Adams and Jeffer- 
son died July 4th, 1826. The compromise bill was intro- 
troduced into the senate Feb. 12th, 1833. General Lafayette 
died May 20th, 1833. The Cherokees began to remove May 
26th, 1838. What time has elapsed from the date of each of 
these events to March 17th, 1846. 
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MULTIPLICATION. 

68. If the number 1 be multiplied by 2, that is, taken two 
times, the result will be 2 ; and 2 is said to be two times 
greater than 1 . 

If 1 be multiplied by 3, that is, taken three times, the re- 
sult will be 3 ; and 3 is said to be three times greater than 1. 

If 2 be multiplied by 2, that is, taken 2 times, the result 
will be 4 ; and 4 is said to be two times greater than 2. 

If 3 be multiplied by 4, the result will be 12 ; and 12 is 
said to he four times greater than 3. 

In the first case, 1 was taken 2 times ; in the second it 
was taken 3 times ; in the third 2 was taken 2 times ; and in 
the fourth 3 was taken 4 times. 

Multiplication is a short method of taking one number as 
many times as there are units in another. Hence, it is a short 
method of performing addition. 

The number to be taken is called the multiplicand. 

The number denoting how many times the multiplicand is 
to be taken, is called the multiplier. 

The number arising from taking the multiplicand as many 
times as there are units in the multiplier, is called the 
product. 

The multiplicand and multiplier, together, are called fac' 
tors, or producers of the product. 

There are three numbers in every multiplication. First, the 
multiplicand ; second, the multiplier ; and third, the product. 

QuBiTd — 58. If 1 be raiiltiplied by 2, what is the result 7 How many 
times greater is this result than 17 If 3 be multiplied by 4, what is the 
result 7 How many times greater is the result than 3 ? What is mul- 
tiplication 7 What is the number to be taken called ? What is the number 
showing how many times the muHipUcand is to be taken, called? What 
■ the result called7 What are the multiplier and mnltq>licand taken to- 
gether called 7 How many numbers are there in every multiplication 7 
What are they called? 
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59. Now, since the product is the vesnlt which arises from 
taking the multiplicand as many times as there are units in 
the multiplier, it follows thai, 

1st. If the multiplier is unity, the product will be equal to 
the multiplicand. 

2d. If the multiplier contains several units, the product will 
be as many times greater than the multiplicand, as the multi- 
plier is greater than unity. 

3d. If the multiplier be less than unity, that is, if it be a 
proper fraction, then the product will be as many times less 
than the multiplicand as the multiplicand is less than unity. 

60. Let it be required to multiply any two numbers to- 
gether, say 6 by 4. 

If we make, in a horizontal line, as 
niany stars as there are units in the 
multiplicand, and make as many such 
lines as there are units in the multi- 
plier, it is evident that all the stars will 
represent the number of xmits which re- 
sult from taking the multiplicand as many times as there are 
units in the multiplier. 

Let us now change the multiplier into the multiplicand, 
and let the multiplicand become the multiplier. Then make, 
in a vertical line, as many stars as there are imits in the new 
multiplicand, and as many vertical lines as there are units in 
the new multiplier, and it will be again evident that all the 
stars will represent the number of units in the product. 
Hence, 

Either of the factors may he used as the multiplier toiihout 
altering the product. For example, 

3x7 = 7x3 = 21: also, 6x3 = 3x6 = 18. 

9x5 = 5x9 = 45: also, 8x6 = 6x8 = 48. 

and, 8x7 = 7x8 = 56: also, 5x7 = 7x5 = 35. 

Quest. — 59. If the multiplier is unity, how will .the product compare 
with the multiplicand ? How will it compare if the multiplier is greater 
than wiity? How when it is less? 60. If the multiplicand be made the 
multiplier, will the product be altered 1 
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61. A composite number is one that may be produced by 
the multiplication of two or more numbers, which are called 
the components or factors. Thus, 2 X 3=6. Here 6 is the 
composite number, and 2 and 3 are the factors, or compo- 
nents. The number 16 = 8 X 2 : here 16 is a composite 
number, and 8 and 2 are the factors ; and since 4x4 = 16, 
we may also regard 4 and 4 as factors or components of 16. 

Let it be required to multiply 8 by the composite number 6, 
of which the factors are 2 and 3. 

8 



,3<* • # • « • * #J 

f r* • • * * m * *^ 

3<* * * * * * * * ) 



2 X 8= 16 8 

J _3 

2 48 24 

• ««***«C 43 



If we write 6 horizontal lines with 8 stars in each, it is 
evident that the product of 8 x 6 = 48, the number of units 
in all the lines. 

But let us first connect the lines in sets of 2 each, as on 
the right; there will then be in each set 8 x 2 = 16, or 16 
units in each set. But there are 3 set« ; hence, 16x3 = 48, 
the number of units in all the sets. 

If we divide the lines into sets of 3 each, as on the left, the 
number of units in each set will be equal to 8 X 3 = 24, and 
there being 2 sets, 24 x 2 = 48, the whole number of units. 
As the same may be shown for any composite number, we 
may conclude that. 

When the multiplier is a composite number, we may multiply 
the multiplicand by each of the factors in succession, and the 
last product wiU be the entire product sought. 

Quest. — 61. What is a composite number ? What are the separate parts 
called? What are the components or factors in the number 12? In 16? 
In 20 ? How do you proceed when the multipUei ia a oomvo*^^^ waas^x*^ 
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MULTIPLICATION. 



OPERATION. 
236 
4 

24 units. 
12 tens. 
8 hnndfedi. 

944 



f2. Let it be required to multiply 236 by 4 ; that is, to 
take 6 units, 3 tens, and 2 hundreds, each 4 times. 

First set down the 236, then place the 
4 under the unit's place 6, and draw a 
line beneath it. Then multiply the 6 
units by 4 : the product is 24 units ; set 
them down. Next multiply the 3 tens by 
4 : the product is 12 tens ; set down the 
2 under the tens of the 24, leaving the 1 
to the left, which is the place of the hun- 
dreds. Next multiply the 2 by 4 : the product is 8, which 
being hundreds, is set down under the 1 . The sum of these 
numbers, 944, is the entire product. 

The product can also be found, thus: 
say 4 times 6 are 24 ; set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14; set down the 4, and then say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 



OPERATION. 

236 

4 

944 



63. Let it be required to multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 
The first product .56, is 56 tens; the 6, 
therefore, must be set down under the 0, 
which is the place of tens, and the 5 car- 
ried to the product of the 2 by 8. Then 
multiply tlie 6 by 8, carry the 2 from the 
last product, and set down the result 50. The sum of the 
numbers, 52668, is the required product. 

64. Let it be required to multiply £3 8s. 6&. 3far. by 6, 
in which each of the denominate numbers is to be taken 6 
times. 



OPERATION. 

627 

84 

2508 
5016 
52668 



QvBST, — 62. Explain the manner of mnltijdying 236 by 4 63. Explafai 
the manner of multiplyuig 627 by 84. .> ^ 
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£ s. d* far. 
3 9 6 3 
6 
20 11 4 2 



We first, say, 6 times 3 are 18 ; that 
is, 18 farthmgs, wliich hj dividing by 4 
are found equal to 4d., and 2 farthings 
over. Set down the 2 farthings, and 
then say, 6 times 6 are 36, and* 4 to 
carry make 40 ; that is, 40 pence, which after dividing by 
12, are found equal to 3 shillings and 4 pence. Set down 
the 4d., and then say, 6 times 8 are 48 and 3 are 51 ; that 
is, 51 shillings, which are equal to £2 and 1 1 shillings over. 
Set down die 11 shilliiigs, and say, 6 times 3 are 18, and 2 
to carry make^ 20, which write under the pounds. 

65. Hence^ to multiply one number by anothier, 

MvUiply^ every order of units in the multiplieand, in nieces' 
sian, beginning toith the lowest, .by each figure in the muUi' 
plier, and divide each product so formed by so many as make 
one unit of the next higher denomination : torite down each re- 
mainder under units of its own order, and c^rry the quotient to 
the next product, 

PROOF OF MDLTIPI'ICATIOW. 

66, Write the multiplier in the place of the multiplicand, 
and find the product as before ; if the two products agree, the 
work may be supposed right : Or, 

Divid(9 the product by one of the factors, and the quotient 
will be the other factor. 

EXAMPLES. 

(1.) (2.) (3.) (4.) 
847046 9807602 570409 216987 
8 7 8 6 



QuKiT. — 64. Explain the maimer of mnltiplying £3 8s, 6d. Sfar. by 6 
65. What' is the general rule for multiplication? 66. What is the fiirt 
|MMf of mnltipUcation? What is the second? 

4 



74 MULTIPLICATIOl?. 

(5.) i5.) 

Multiply 471493475 471493475 

by 4395 ; - 4395 

2357467375 1885973900 

4243441275 1414480425 

1414480425" -^ 4243441275 

1885973900 2357467375 



2072213822625 2072213822625 



Note 1. Althoiigh we geoerally begin the maltipticadon by U^ 
figure of the lowest denomination, yet we may multiply in any or- 
der, if we only preserve the places of the different orders' of units. 
In the example to the right, we begtin with the order of thousands. 

Note 2. Although either factor may be used as the multiplier, 
(Art. 60,) still it is best to use that one which contains the' fewest 
places of figures, as is shown in the last example. For, if we 
change the process and use the multiplicand as the multiplier, there 
wiU be nine multiplications instead of four.- 

6. Multiply 430714934.by 743. An.f. r 

7. Multiply 37157437 by 14972. Ans. 

8. Multiply 47157149 by 37049. Ans. 

9. Multiply 57104937 by 40709. Ans. 

10. Multiply 79861207 by 890416. Ans. 

11. Multiply 9084076 by 9908807.. . Ans. — 

12. Multiply 2748 by 20a . Ans. 549^00. 

When there are naughts on the right hand of the signifi- 
cant figures of the multiplier or multiplicand, we may a»t first 
neglect them in the multiplication ; but then the first signifi- 
cant figure of the product will be of a higher order than the 
first, and all the ciphers musr be added in order to reduce 
the product to units of the first order. 

13. Multiply 67046 by 10 : also by 100. 

14. Multiply 57049 by 100 ; also by 1000. 

15. Multiply 4980496 by 1000: also by 10000. 

16. Multiply 90720400 by 100 : also hy 10000. 

17. Multiply 74040900 by 1 : also by 10. 

18. Multiply 674936 by 100 : aUo by lOOOOO. '■ 



MtTLTIPl^icATION. TO 

1^. Multiply 478400 by 270400. Ans. — ^ 

20. Multiply 367000 by 37409000. Ans. - — * 

21. Multiply 7849000 by 84694000. Jns. 

22. Multiply 89999000 by 97770400. Ans, 

23. Multiply 9187416300 by ?74987650000. 

24. Multiply 865431^91213456 by 12637482965. 

25. Multiply 7P72f9835645873 by 217834569. r 

26. Multiply 924*3627858476 by 90587963412. . 

27. Multiply 879567439827 1*4 by 81 9254837609. 

28. Multiply 238159572491872 by 4007865347912. 

29. Multiply 68 by the composite nuiaber 72. 

In this example we multiply in succession by tbe factors 

9 and 8. 

30. Multiply 3657 by the factors of 64. 

31. Multiply 37046 by the factors of 121. 

32. Multiply 2187406 by the factors of 144. 

67. In mukiplying Federal money care must be taken to 
point off as many places for cents and mills as there are in 
the multiplicand. . , 

1. Multiply 14 dollars 16 cents and 8 mills, by 5, 6, 
and 7. 

•14,168 $14,168 ^14,168 

.5 6 7 



(2.) (3.) (4.) 

♦870,46 $894,120 «2141,096 

9 14 = 7 X 2 , 36 =6X6. 



5. What will 95 pounds of tea cost, at $1,04 per pound ? 

6. Whaf will IQS^yards of cloth cbist, at $3,25 per yard ? 

7. What will four firlyns of butter cost, each containing 97 
poundsj at 25^ cents per. pound ? 

QuEgT.—S7, What precaution'is necessary in mtiltij^^yVi^^lf «Aftt^\\Mlo«^^ 
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8. What will five casks of wine cost, eacli containing^ ^ ^ 
gallons, at $2,756 per gallon ? 

9. A bale of goods contains^ 106 pieces, costing 9^5 an^ 
37^ cents each : what is the cost of the entire bale I 

10. What is the value of 695 hats, at 93,654 each ? 

11. What will be the cost of 07046 oranges, at 2^ cent^ 
each? 

12. What will be the cost of 6^42 sheep, at 92^ each? 

13. What will be the cost of 59 barrels of apples, at 92| 
per barrel? 

14. What will Jbe the cost of 6741 barrels of com, at 
$3,254 per barrel ? 

BILLS OF PARCELS. - 

15. New.York, May 1st, 1846. 
Mr., James Spendthrift 

Bought d/Bmj. SavedU, 
18 pounds of tea at 85 cents per pound - . - - - 
35 pounds of coffee at 1 5^ cents per pound - - - 
27 yards of linen at 66 cents per yard - - - - 



Rec'd payment, Benj. Saoeall 



16. Albany, June 2d, 1846. 

Mr. Jacob Johfts Bought of Gideon Gouldi 

48 pounds of sugar at 9^ cents per pound - - - - 
6 hogsheads of molasses, 63 gals, each, ? . . . . 
at 27 cents a gallon - - - - y 

8 casks of rice, 285 pounds each, at 5 cts. per pouad 

9 chests of tea, 86 pounds each, at 96 cts. per pound 

Total Qost"^^" 



Rec'd payment, ' For Gidecnl Goyld,. 

* : Charles Clark. 
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17. Hartford, November 2l8t,*1846. 

Gideon, Jimes ' Bought of Jacob Thrifty. 

78 chests oftea, at 955,65 per chest 

251 bags of coffee, lOO pounds each, at j 

• 12J cts. per pound - - - - 
317 boxes of raisins, at $2,75 per box; - - - - 
1049 barrels of shad, at ^97,50 per barrel - - - - 
76 barrels of oil, 32 gallons each, at 81.08 per gal. 



Amount 



Received the above in full. 



(la.) 

£. s. d. 

Multiply 20 .6 8i 

by- . 4. 



(1-9.)- 
r. qr. Ih oz, 
3 .3 27 15 

8 



Jacob ThHfty. 

<20.) 
yds, ft, in. 
16 2 9 
9 



21. What wiU 4 yards of 25. Soz, at 7^. lOc^. 
cloth cost at Is. 6J(?. per 26. Sib, dXls. b\d. 
yard?. .^ 27. .10 gallons at 16*. 4^. 

22. 5 bushels at 5*. 105. 28. llcW. at £,\ 9s, lO^d, 

23. 6 yards a^ ^s, 9d, 29. 12 sheep at £1 17*. 9d, 

24. 7 ells at 5*. 11^(^. . 

30. In 9 pieces of kersey, each \4,yds, 3qrs, 2na,, how 
many yards ? ^ 

31. What is the Weiglit of 12 tankards, each weighing 
Uoz, lOpwt, I9gr,l 

32. In .1 1 pieces of cloth, each I7yds, 3qrs, Sna,, how many 
yards? 

68. In multiplying denominate numbers, if the multiplier 
is a composite number, and greater than 12, it is best to mul- 
tiply by the factors in succession. 



QuESTw — 68. If the.mutti^liet is a composite numbor, how should yoa 
nultiply in deoominate numbeFs ? 
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d6T. at. £5 15«. llf^. 
84 cbaldnMis iM Ids. 



33. Wkst wfll 15 pJkam 37. 
of wine cost at 5i. 3^^. per 38. 
gaDoa? 9|J. 

34. 18iUb2t. at £3 14i. 5<^. . 39. 

35. 24fds. at 7x. 5^. \ 40. 

36. 35cirt. at £1 17x. 8JJ. i 41. 

42. In 32 wedges of gold, each 21tt. To^. 14^^ how 
many pounds ? 

43. In 21 fields, each 3^. 2R. 19P., how manj acres ? 



108 hwhek at 7s. 9^. 
132 eUs at 18*. 9ff. 
144 butts at £5 13x. 9^. 



C9. When the mnltiplieT b greater than 12 and is not a 
composite number, 

Take the nearest composite number to the given multiplier, 
and multiply by its factors in succession. Then multiply by 
the difference, and add the product whefl the composite num- 
ber is less than the multiplier, and subtract it when.greater. 

44. What is the cost <^ 23 yards of cloth, at I4s, 9d. per 
yard? 

OPERATION. 



s, d. 
(14 9)x{7x3)+2 
7 


s. d. 
Or this, (14 9)x(6x4)-l 
6 


5 3 3priceof7ycZ*. 
3 




4 8 6 price of 6. 
4 


15 9 9. price of 21. 
119 6 price of 2. 
£16 19 3 price of 23. 


17 14 price of 24. 
Subtract 14 9 price of 1. 
Ans. £16 19 3 23' 



Add 



45. What is the cost.of 31 yards at 12^. 7^.? 

46. 39 dozen of handkerchiefs at 16^. 9\d. 

47. 139 pairs of stockings at 4^. 9^. 

48. 86/6. ofsilkat l9*.4rf. 

49. Ill sacks of flour. at £1 4^. 9d, 

50. 156c«?/. at £4 9*. 6J. 



QuMT. — 69. How do you mtiltiply when the multiplier ia greater than 
JJ9 and not a oomptmie number ? 
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51. In 57^ years, each 13 months, 1 day, 6 hours, how 
roBjfy months ? 

52. What is the weight of 29hhds^ of sugar, each weigh- 
ing Tcw^.S^r. I8lb,l . 

53. In 67 parcels of tea, each 25lb. 7oz. 13rfr., how many 

CWt., (fee. ? 

54. 'What wiU 394 yards cost at 17^. 5^. per yard? 

55. 357 calves at jE7 10^. 7rf. 



OPERATION. 
s. d, 
17 5^ 
10 



9x8 14 



67 5 



7 price of lOy ds, 
10 
10 price of 100. 

3 



261 17 6^ price of 300. 

78 11 3 price of 90. 

3 9 10 price of 4. 



jg343 18 7 price of 394. 



56. 

57. 

58. 
3^. 

59. 
lOd. 

60. 

61. 

62. 
8d. 



549 yards at 12^. 9^. 
754^^.' of tea at 6s. \0d. 
I98lb, of indigo at 6s. 

754 weys at ,£20 5^. 

178 eUs at 5^. 9\d. 
1986W^. atjei 14*. 9rf. 
744 chaldrons at £118*. 



70. When the multiplier has a fraction annexed to it, mul- 
tiply first by the whole number, and then add such a part of 
the multiplicand as the fraction is of unity. 



63. What will 56^ chal- 
drons cost at £1 14*; 9^. per 
chaldron ? ^ 

£ s. d. 
1 14 9 
7 



12 



3 3 

8 



price of 7. 



Ans. 



97 6 price of 56. 
17 4J price of ^. 
jS98 S 4j-price of 56^. 



64. What will be the cost of 
4^ yards at 7*. 6d. per yard? 

*. d. 

7 6 

4 



1 10 price of 4. 
4 2 price of |-. 



1 T4 2 price of 4|. 



d. 
6 
5 



9 ) 37 6 
4 2 



Qumv — ^70. How do you. multiply when the multiplier has a fraction 
annexed? 
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65. 


1788J gallons at 6*. 4d. 


Ans. 


66. 
67. 


3714tcw/. at £4 llx. 9rf. 
7149f chaldrons at £1 Us. 9d. 


Ans. 
Ans. 


68. 


547| lasts at £5 5*. 




69. 
70. 


1749J firkins at 14*. 9^^. 
754icwt. at 17*. 5JJ. 

BILLS OF PARCELS. 


Ans. 

Ans. 


71. 
Jan 


New Orleans, Jan. 2d, IS4»' 
%es Lamb, Esq. 

Bought of John Swq>Mn. 



£ s, d. 
7 J lbs. of green tea at 10*. 4rf. per /6. - - - - 
14^ do. finest bloom at 14*. 8d. per lb. - - - 
fine green at 16*. 5d. per lb. ' - - 
hyson at 10*. JCJ^. per lb. - - - - 
good hyson at 13*. 9^. per lb. • - - 
bohea at 6*. 9d. per lb. ----- 



lOf 


do. 


21 


do. 


19 


do. 


H 


do. 



72. Louisville, March 19th, 1846. 

George Veres, Esq. 

Bought of Charles West. 

£ s. 
A loin of lamb, weight 7^ lb., at lOftf. per lb. - - 
A fillet of veal, weight 16J lb., at 6^. per lb. - - 
A buttock of beef, weight 37^ lb., at 4^d. per lb. - 
A pig, weight 12f lb., at 7^d. per lb. - r - ' 
A leg of pork, weight 16J lb., at 5^. per 76. - - 
A leg of mutton, weight 13f lb., at 4fc2. per lb. - 

I 



DIY18I0K. 81 



DIVISION. 

71. Division is the operation of finding bow many times 
one number called the dividend is greater or less than another 
number called the divisor ; and the number which expresses 
how many times the dividend is greater or less than the divi- 
sor, is called the quotient. Hence, the quotient is as many 
times greater or less than unity, as the dividend is greater or 
less than the divisor. 

72. When the entire quotient can be expressed by a whole 
number, the dividend is said to contain the divisor an exact 
number of times ; but when it cannot be so expressed, the 
part of the dividend which remains undivided is called the 
remainder, 

73. Since the quotient shows how many times the divi- 
dend eitceeds the divisor, it follows, that if the divisor be 
taken as many times as there are units in the quotient, the 
product will be equal to the dividend. And hence, if the 
divisor and quotient be multiplied together, and the remain- 
der, if any, added to the product, the result will be equal to 
the dividend. 

EXAMPLES. 

1. Divide 86 by 2. 

Place the divisor on the left of the divi- 
dend, draw a curved line between them, 
and a straight line under the dividend. 

Now, there ate 8 tens and 6 units to be 
divided by 2. We say, 2 in 8, 4 times, 
which being 4 tens we write the 4 under 



OPERATION. 

2)86 
43 quotient 



Quest. — 71. What is division ? What is the quotient? How many times 
is it greater or loss than unity ? 72. When can the entire quotient be ex- 
pressed by a whole number? When it cannot, what do you call the part 
of the dividend which is over? 73. If the divisor and quotient be multiplied 
together, what will the product be equal to? 

4* 
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OFE RATION » 
3)729 

243 



the tens: We ihen sajr, 2 ia 6, 3 limes, wludl are tliree 
* iltnit^, and must be writiea tmder the B^ The quotient, there- 
fore, ia 4 tens and 3 iiniie^ or 43, Remark that each order 
of uiiita in the dividend, on being divided, gives the same or- 
der of units fji the quotienL 

2. Divide 72 Q by 3. 
In this example there are 7 hundredsj 

2 lens, and 9 units, all to be divided by 3. 
^ Now, we say, 3 in 7^ 2 times ; ihat is, 2 
hundreds J and 1 hundred over. Set down 
the 2 huudredi!} under the 7, Now of the 7 hundreds there 
Lis 1 hundred or 10 tens not yet divided. We put the 10 tens 
rith the 2 tens, making it 12 tens, and then say, 3 in 12, 4 
nei I that is, 4 tens times ; therefore write the 4 in the quo- 
ient| in the ten^s place ; then say,. 3 in 9, 3 times. The 
quotient, ihcicfore, is 243. 

3. Divide 729 by 0. 

In this example we say, 9 in 7 we can- 
notr but 9 in 72, 8 times, which are 8 
tens; then, 9 in 9, 1 time. 

The quotient is therefore 81 . 

4. Divide 8040 by 8. 
In this examjile we say, 8 in 8, 1 time, 

kftnd set 1 in the quotient. We then say, 

F«t8 in 0, times, and set the in the quo^ 

|#tiiiit: then say, 8 in 4, times, and set 

' the In the quotient: then say, 8 in 40, 5 limes ; that is, 5 

units limee, and therefore we set the 5 in the unites place of 

the quotient. Therefore the true quotient is 1005 

5* Let it bo requiTod lo divide 36458 by 5. 

In this example, we find the qno- opi.:RATroN. 

lieni to be 7291 and a remainder 3. 
This 3 ought in faet to be divided 
by the divisor 5, but the division 
cannot be ejected, since 3 does not contain 5. The division 
must then be indicated by placing 5 under the 3, thus, f . 
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9)729 ^ 
81 
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8)8040 



1005 



5) 36458 

7291-3 temam. 



\ 



1 

1 



M 



The entire quotient, ihereffire, is 72&1|, wMch is read, seven 
•* thousand two hundred and ruuety-one, and thtie dimded by 
^i^e. Therefore, 

Where there is a remainder after the division, it may be 
wdtteu after the qiiotient, and the divisor placed under it. 

74, When the divisor is 12 or less than 12, the operation 
may be performed as ia the last examples, and this method 
of dividing ia called SHOUT eivisiox. 

6, Divide 275G by 26. 
We first say, 36 in 37 hundreds, 

once, and set down 1 in the quotient, 
in t he hun dr e d's pi a c e , M ultiply ing 
by 1 , subtracting, and bringing down 
the 5, we say, 26 in 13 lens, tens 
times, and place the in the quo- 
Lient, Bringing down the 6, wq 
find that the divisor is contained 
in loG, G times. Hence, the entire quotient la 106. 

7. Divide 11772 by 327, 
H living set down the divisor on 

the left of the dividend, it is seen 

^at 327 is not contaiQed in the first 

threa 6gures on the left, which are 

117 hundreds. But by ob?3erving 

that 3 is contained iu il, 3 times 

and somDthing over, we conclude 

that the divisor is contained at least 3 times in the first four 

figures of the dividend, which are 1177 tens. Set down the 

3j which are tens, in the quotient, and multiply the divisor 

by it 1 we thus get 981 tens, which being less than 1 177, the 

quotient ^gtirB^ is not too great : we subtract the 981 lens 

from the first four figures of the dividend^ and find a remainder 

IM tens, which being less than the divisor, the quotient fig- 



I I I 

26)2756(1 Oe 
26 
156 
156 



OPEIIATION* 

327)11772(36 
981 
1963 
1962 
0000 



QakwT. — 74. When the divisor Is 12 or le 



i than 12, what « the diviwon 



84 



DIVISIDJW, 



lire is not too smulL Reduce this remainder to units aud 
add in ihe 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the 
diviaar m contained in 1962 as many as 6 times. Setting 
down 6 in the quotiont and muhiplying the divisor by it, we 
iiiid the product to be VJii2. Therefore ibc entire quotient 
is 36^ or the divisor is contained 36 times in the dividendl 

8. Divide £133 9^, 8^?. by 4* 

Here we again take the least num- 
ber of units of tbe highest order winch 
will contain tiie divisor, viz,, 1 3 tens of 
the denomination of tens of pounds. 
Dividing by 4, we find the quotient to be 3 tens of the same 
denomination, and 1 ten over. We reduce these tens to units 
and add in the 3^ and thus obtain 13 pounds, which being di- 
vided by 4 gives 3 pounds and 1 over. Reducing this J£l to 
ahilUngs and adding in the 9, gives 29, which being divided by 
4 gives 7 sMlUngs and 1 over* Reducing thiii to pence and 
adding in Sd,^ and again dividing by 4, we have J£33 7iS-. 5d. 
for the entire quotient. 



OPKRATION. 

4)£133 95. &d. 
^33 7j. 5J, 



B) £6 8s. Sd . 
'I6s. Id, 



9. Divide £6 8s. &d. by 8. 
Here vre have to pass lo shillings be- 
fore maJdng the first division, 

75. Combining the principles illustrated in the foregoing 
examples we havSj for the division of numbers, the following : 

Beginmng unth the highi^st order of units of the dividend^ 
pass on to i?te lower orders until the fewest numh&r of f grift s 
he found that mil contain ths divisor: divide these figures bi^ 
it for the first ftguTc of the quotient : the unit of this figure will 
he the same as that of the loioest order used in the dividend* 

Multiply the divisor by the quotient figure so found, and 
subtract the product from ihe dividend, observing to place vniis 
of the some order under each other. Reduce the remaiiider to 
units of the next lower order j and add in the units of that order 
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fimnd in the dividend : this mlljktnish a nmo dividend. Pro- 
ceed in ^similar manner untH units of ever if dtder shall have 
been divided. < 

76, There are always tliree ^numbers in every operation of 
divisiou, and sometimes four. First, the dividend ; second, 
the divisor ; third, the qnolient ; and fourth, the remainder, 
when ihe numbers are not exactly divisible. 

77- There are five operations in division. First, to write 
down the numbers ; second, find how many times ; third, 
tnnltiply ; fourth, subtract i and fifth, bring down. 



OPERATION, 

3679)1203033(327 
11037 

^933 
7358 

25753 
25753 



EXAMPLES. 

1. Divide 1203033 by 3679, 
By the lirst operation, 300 times 

the divisor is taken from the divi- 
deod; OT, what is the same thing, 
the divisor is taken from the divi- 
dend 300 times. By tho second, it 
is taken 2 tens or twenty times ; 
and by the third, ii is taken 7 units 
times ; therefore, it is taken in all 337 times : hence, 

78. Division is a short method of performing subtraction j 
and the quotient found according to the rules always shows 
how many limes the divisor may be subtracted from the 
dividend. 

Prove ihe above work by multiplying the divisor and 
quotient together, 

2. Divide 714394756 by 1754. 

3. Divide 47159407184 by 3574, 

4. Divide 5719487194715 by 45705. , 

5. Divide 4715714937149387 by 17493* 

6. Divide 671493471549375 by 47143. 

7. Divide 571943007145 by 37149. 



Ans^ 
Ans, 
Ans. 
Ans. 
Ans. 
Ans, 



^QTmsT^ — 76. How many ntimliera Are conBidered in divisioa T What are 
thiy? 77* How tiiiuiy operalione (are there Lu divieion'^ Name them- 
78. Uqw nmj di vision bo defijied j and what doea th© qfvcrtaaijX^tosm'l 
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8. Divide 1714347149347 by 57143. Ans. 

9. Divide 49371547149375 by 374567. Ans. 

10. Divide 171493715947143 by 571007. Asis. 

11. Divide 6754371495671594 by 678957. 

12. Divide 7149371478 by 121. 

13. Divide 71900715708 by 57149. 

14. Divide 15241578750190521 by 123456789. 

15. Divide 121932631112635269 by 987654321. 

16. Divide 14714937148475 by 123456. 

17. Divide 8890896691492249389482962974 by 987675. 

PROOF OF MULTIPLICATION. 

79. When two numbers are multiplied together, the multi- 
plicand and multiplier are both factors of the product ; and 
if the product be divided by one of the factors, the quotient 
will be the other factor. Hence, if the product of two numr 
hers he divided hy the multiplicand^ the quotient will he the mul" 
tiplier ; or, if it he divided hy the multiplier, the quotient vnU 
he the multiplicand, 

1. The multiplicand is 61835720, the product 8162315040 : 
what is the multiplier ? 

2. The multiplier is 270000, the product 1315170000000: 
what is the multiplicand ? Ans. 

3. The product is 68959488, the multiplier 96 : what is 
the multiplicand? 

4. The multiplier is 1440, the product 10264849920: 
what is the multiplicand ? Ans. 

5. The product is 6242102428164, the multiplicand 
6795634 : what is the multiplier ? Ans. 

80. When the divisor is a composite number. 

Divide the dividend hy one of the factors of the divisor, and 
then divide the quotient thus arising hy the other factor : the 
last quotient will he the one sought, 

QuEBT. — 79. How may multiplicatioii be proved by division? 80. How 
do you divide when the divisor is a composite number? 
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BZAVPLES. 

1. Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3, 

Let the 1407 dollars be first divi- 
ded equally among 7 men. Each 
share will be 201 dollars. Let each 
one of the 7 men divide his share 
into 3 equal parts, each one of the 
three equal parts will be 67 dollars, and the whole number 
of parts will be 21 ; here the true quotient is found by divi- 
ding continually by the factors. 

2. Divide 18576 by 48 = 4 x 12. Arts, — r— . 

3. Divide 9576 by 72 = 9 x 8. Ans, 



OPERATION. 
7)1407 
3)201 l0t quotient 
67 quotient aonght. 



.4. Divide 19296 by 96 = 12 x 8. Ans. 

8L It sometimes happens that there are remainders after 
division-^they are to be treated as follows : 

The first remainder ^ if there he one, farms a part of the true 
remainder. The product of the second remainder, if there be 
one, hy the first divisor, forms a second part. Either of these 
parts, when the other does not exist, forms the true remainder, 
and their sum is the true remainder when they both exist together, 
and similarly when there are more than two remainders, 

1. What is the quotient of 751 grapes, divided by 16 ? 
r 4)751 
4 x 4 = 16 5 4 )187 ... 3 

( 46 ... 3 X 4 = 12 

J 

15 the true remainder. 

Ans. 46}|. 

In 751 grapes there are 187 sets, (6ay bunches,) with 4 
grapes or units in each bunch, and 3 units over. In the 187 
bunches there are 46 piles, 4 bunches in a pile, and 3 bunches 
over. But there are 4 grapes in each bunch ; therefore, the 

QvsflT^— 81. How do yon dispose of th^ remaindeis, if there are any« 
after diviflioa? 
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number of grapes in the 3 bunches is equal to 4 X 3 = 12, 
to which add 3, the grapes of the first remainder, and^e 
have the entire remainder 15. 

2. Divide 4967 by 32. 

r 4 )4967 
4 X 8 = 32 < 8 )1241 . . . 3, 1st remainder. 

( 155 . . . 1x4 + 3 = 7 the true remainder. 

Ans. 155^. 

3. Divide 956789 by 7 X 8 = 56. 

4. Divide 4870029 by 8 x 9 = 72. 

5. Divide 674201 by 10 x 11 = HO. 

6. Divide 445767 by 12 x 12 = 144. 

7. Divide 375197351937 by 349272 = 12 X 11 X 9 X 7 
X 7 X 6. 

12 )375197351937 
11 )31266445994 ... 9 ----.= 9 

9 )2842404181 ... 3 --12x3 - - - = 36 

7 )315822686 ... 7 - - 12 X 1 1 X 7 - - == 924 

7 )45117526 ...4--12xllx9x4 - ±=4752 

6 )6445360 . . . 6 -- 12 X U X9 X7x6' =49896 

Quotient = 1074m ... 4 -- 12 X 11 X9x7x7x4=^32848 

Remainder = 288465 

8. Divide 7349473857 by 27. Ans. 

9. Divide 749347549 by 144. Ans. 

10. Divide 649305743 by 55. Ans. — .- 

11. Divide 4730715405 by 121. Ans. 

12. Divide 3704099714 by 108. Ans. 

13. Divide 4710437154 by 132. Ans. 

14. Divide 1071540075 by 99. Ans: 

15. Divide 468248 by 3 X.4 X 2 X 5 X 6. 

16. Divide 98765432101234567890 by 12 X 11 X XO X 9 
X^X7X6X5X4X3X2. 
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82; When one of th^ composite numbers is- expressed by 
one or more significant figures with O's aonesed, strik§xi^ 
the OV hy. a dash of the pen, and the same number of figures 
from the right hand of the dividend, 

EXAMPLES. 

1. Divide 14715967899 by 145000. 

145000)147I5967899(101489^SJ^y Quotient. 
— 145 

215 

145 Or thuSj 

•^9 145000)14715967899(101489^fi^yyy^ 

580 . 215 . 

1296 "709 

^^^P T296 

1367 1369 

l^ 62899 Rem. 
62899 Rem. 

Note. In the second operation of this example, the prodacts of 
the divisor by each qnotient figure are subtracted mentally, and the 
remainders only written down. Let the pupil perform many exam- 
ples in diTision in this way. 

2. Divide 571436490075 by 36500. 

3. Divide 194718490700 by 73000. ' 

4. Divide 795498347594 by 47150. 

5. Divide 1495070807149 by 31500. 

6. Divide 6714934714934 by 754000; 

7. Divide 1071491471430715 by 754000. 

8. Divide 14714937493714957 by 157900. 

9. Divide 7149374947194715 by 1749000. 

10. Divide 714947349 by 90. 

11. Divide*1714937148 by 14400. 

12. Divide 69616103498721931800 by 975005700. 



QuEBT.~^aSl l1^a^i9thep«HJeflBwhenthe^&vifl(«haBVttMn»«A^ 
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10 


10 
10 


345 


8 


4 
3 


1036 


5 





207 


5 





17 


5 


5 


1260 


15 


5 
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- 13. Divide 656458931996524171800 by 700489070. 
14. Divide 7149437149547 by 3714900. 

EXAMPLES IN DENOMINATE NUMBERS. 

I. A gentleman's income is £1260 15^. bd, a year: ^^^ 
is that per day, 365 days being contained in t)ne yesir ? 

£ s. d, £ ' s. d.^ ^ f 

365 ) 1260 15 5 ( 3 9 1 = Am. 
1095 - 10 

165 34 10 10 X 6 

20 
365)3315(9*. 
3285 

30 
12 
365) 365 (li. 

. 365 1260 15 5 Proof. 

Ia 

2. Divide £47 19^. 4rf. by 3. Ans, 

3. Divide £37 14*. lOi. by 24. Ans, -r— 

4. Divide £49 19*. 11^. by 66. Ans. -^ 

5. Divide £34 14*. ^\d, by 149. Ans. — ^ 

6. Divide £1774 19*. lOJrf. by 179. -An*. 

7. Divide 47y(i. ^qr. 2na. by 5. Ans. — — 

8. Divide 37 A. 3R. UP. by 9. Ans. 

9. Divide 714/6. lOoz. I2gr. by 89. Ans. 

10. Divide 374cwt. 3qr. lOlb. by 48. Ans. 

II. Divide 374^. jB. 2qr. 3na. by 142. Ans. 

1^. If 60 sheep be sold for £112 ip*./what is the value 

of 1 sheep ? 

13. If 112/6. of cheese cost £2 1.8*. 8(/., what is that per 
pound? ' ' . 

14. If 17cu?^ of lead cost £15 5a 7f(/., what costs lewt.l 

15. Bought 7 yards oif cloth for 16*. 4d. ; what is that per 
yani? 
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16. If 63 ox6n cost JS2533 Is, 6d., what costs 1 ox ? 

17. If 66^. of buttidi cost £5 15^. Qd,, wbat costs 1^. 7 

18. If 528^. of tobacco cost £23 13^., what costs 126.? 

19. If a tun, or 252 gallons, of wine cost £60, what costs 
1 gallon ? 

20. A prize of 1000 guineas is to be divided among 150 
sailors ; what is each man's share, after deducting •}- part for 
the officers ? ' 

21 . If 125 ingots of silver, each of an equal weight, weigh 
1347 oz, llpwt. 14jT., what is the weight of 1 ingot? 

22. If 475cwL iqr. lilb,, be the weight of 21hhds. of to- 
bacco, what is the weight of lAArf. 1 

23. Bought 6 pieces of tapestry, containing 237J5. FL 2gr. 
2na, ; what is the length of 1 piece ? ^ 

APPLICATIONS. 

1. In 1842, nine mills in Lowell manufactured 434000 
pounds of cotton per week. How much was manufactured 
by each mill, supposing the amount was exactly the same ? 

2. The number of inhabitants in the city of New York in 
1840 was 312710, and the expenses of the city government 
81645779,30. If this was raised by an equal tax upon every 
inhabitant, how much would each have to pay ? 

3. The number of hogsheads of tobacco exported from the 
United States in the 20 years preceding 1841, was 1792000, 
and their estimated value was $131346514. What was the 
average value by the hogshead ? 

4. The amount of coffee imported i^ 1840 was 94996095 
pounds, and its value was estimated at 88546222. What 
was. its worth per pound ? 

5. The number of scholars attending the public schools of 
the state of Maine, in 1839, was 201024, and the amount ex- 
pended for the support of the schools was 82581 13,43. What 
was the cost to the state for the tuition of eac\x &c\loW\ 
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6. The militia force of the United States, according to the 
Army Register for 1845, was 1426868, and the number of 
commissioned officers belonging to it was 69450. How many 
soldiers did that allow to each officer ? 

7. The whole coinage of the United States for the 51 years 
preceding 1845, amounted to ^110177761,38. Suppose an 
equal amount had been coined each year, what would it haye 
been? 

8. In 1843 there were sold 1605264 acres of the public 
lands. The sum received for them was 82016044,30, and 
the sum paid into the national treasury, after deducting 
expenses, was 81997351,57. What was the average cost 
per acre to the purchasers, and what was the average price 
per acre received by the government ? 

9. The net amount of duties on imports for eighteen years 
preceding 1843, was 8452539300,81. How much was col- 
lected in each year, supposing the sums to have been equal ? 

10. There was inspected in Onondaga county, N. Y., in 
1844, 4003554 bushels of salt. The duties collected On these 
amounted to 8240305. What was the duty on each bushel ? 

11. There were thirty-five banks in New Hampshire in 
1844, whose whole resources were 85836014,07. If this 
sum was equally divided, how much would belong to each ? 

12. The population of Europe in 1837 was estimated at 
233884800, and the number of square miles at 3708871. 
How many inhabitants would this give to each square mile ? 

13. In 1843, there were 3173 public schools in Massa- 
chusetts, which were attended during the winter by 119989 
scholars. How many would this allow to each school ? 

14. The number of male scholars attending the public 
schools of Pennsylvania was reported, in 1843, to be 161164, 
and the number of female scholars 127598! The number of 
male teachers employed by the state was 5264, and the num- 
ber of female teachers 2330. How many scholars Would 

this give to each teacher ! 
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15. The Talue pf the exports from the United States in 
1841, was 9104691534. If an equal amount had been ex- 
ported each day of the year excepting Sundays, what would 
it have been ? 

OF THE PROPERTIES OF THE 9's. 

83. Besides the methods already explained of proving the 
operations in figures, there is yet another called the method 
by casting out tkk 9'^. . That method we will now explain. 

84. An excess of units over exact 9's, is the remainder 
after the number has been divided by 9 : hence, any number 
less than 9 must be treated as an excess over exact 9's. 

Let us write down any number operation. 

to be added, as at the right. Now, ^ . fi . 

if we divide each number by 9, |>l ^.8 

and place the quotients to the right, 5 g> ^ f 

and the remainders in the column . |-§ 

still to the right, we shall have, in . S 

the middle column, the exact num- ^ ^9^ * too 8 

ber of 9's contained in each num- i 304 33*7 

ber, and in the column at the right, gxggQg '754 * * -g 

the excesses over exact 9's. By ' — 

adding these columns, we find 15 ■ ~ 

in the column of remainders, which is- equal to one 9 and 6 
over : hence, there are 764 exact 9's and 6 over. But it is 
evident that the sum of all the numbers, viz., 6882, must con- 
tain exactly the same number of 9's and the same excess 
over exact 9's, as are found in the numbers taken. separately, 
since a whole is equal to the sum of all its parts any way 
taken : therefore, the number of exact 9'^ and the excess over 
9^s in the sum of any numbers whatever, are equal, respectively, 
to the number of 9'^ and the excess of 9^s.in the numbers taken 
separately^ 

Quest.— 83. What other -methods of proof are there for arithmetical 
operations, besides those. ahready explained ? 84. What is an excess of 9's? 
How do the exact number of 9's. and the excess of 9's in any sum com- 
pare with tho exact 9!s and the excess of 9*b in the eeven^. i!X\ai:&Msn'\ 
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86. We will now expfain a short process of Ending the 
excess over an exact number of 9's in any number whatever ; 
and to do this, we must look a lilttle into the formation of 
numbers. 

In any number, ^expressed by a single significant figure, as 
4, 50, 600, 8000, (fee, the excess over exact 9's will always 
be equal to the number of units in the significant figure ; for, 
in any such number we shall always have 4 = 4. 

Also,'-. - . ^- . 50 = (9 *+l)x5 

-, . - . . - 600 = (99 -fl)x6 

-. - 8000 = (999+l)x8 

&c. &c. &c. 

Each of the numbers 9, 99^ 999, &c., expresses an exact 

number of 9's ; and hence, -whei^ multiplied by 5, 6, 8, &c., 

the several products will each contain an exact number oi 

9'8 ; therefore, the excess over exact 9's, in each number, 

will be expressed by 4, 5, 6, 8, &c. 

If, then, we write any number whatever, as 
6253, 
we may read it 6 thousand 2 hundred 6Qi and 3. Now, the 
excess of 9's in the 6 thousand is 6; in 2 hundred it is 2^ 
in 50 it is 5 ; and in 3 it is 3 : hence, in them alCit is 16, 
which makes one .9 and 7 over : therefore, 7 is the isxcess 
over exact 9's in the number 6253. Hence, ^A« excess over 
exact 9'f in any number whatever^ may be found by adding Uh 
gether the significant figures, and rejecting the eocact 9'^ from 
the sum. 

Note. — It is best to reject or drop the 9 as soon as it occurs : 
thus we say, 3 and 5 are 8 and 2 are 10 ; then dropping the 9, we 
say, 1 to 6 is 7, which is the excess ; and the same for all similar 
operations. 

1. What is the ^excess of 9's in 48701 ? In 67493 ? 

2. What is the excess of 9's in 9472021 ? In 5^70496*1 

3. What is the excess of 9's in 87049612 ? In 4987051 ? 

Qdest. — 85. What will be the excess over exact 9's m any nniober ex- 
preased by a sii^e ognificant figure ? How may the excess over esnct 9^ 
be Anmd in any number whatever"! 
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OPERATION. 


Excess of 9't- 


94874 . 


.5 


46073 . 


. 2 


50498 . 


. 8 


3674 . 


. 2 


341, . 


. 8 


195460-7 


7 



PftOOP OF ADDITION BY CASTING OUT THE 9*S. 

86.-^1 . in the first of these num- 
bers we find the excess of 9's to be 5 ; 
in the second 2 ; "in. the third 8 ; in 
the fourth 2 ; and in the fifth 8 : 
hence, in them all it is 25, which 
leaves '7 for the excess over exact 
9*8. We also find 7 to be the excess 
over exact 9's in the sum 195460: 
hence the work is supposed to be right. Notwithstanding 
this proof, it is possible, after all, that the' work may be erro- 
neous. For example, if either figure in the sum is too large 
by one or more units, and any other figure is too small by the 
same number of units, the excess over exact 9's will not be 
afiected. But as it would seldom happen that one error 
would be exactly balanced by another, the work when proved 
may be relied on as correct. Similar sources of error exist 
in the proof of all arithmetical operations. 

2. Add together, 8754608, 4908721, 6027983, 89704543, 
2142367,. arid' 28949760, and prove the r0sult by rejecting 
the 9's. 

3. Add together 40799903, 874162, 32704931, 6704192, 
2146748, 94004169, and prove tlie result by casting out 
the 9's. 



OPERATION. 

874136 ... 2 

45302 . . . 5_ 

828834 ... 6" 



PROOF OF SUBTRACTION BY CASTING OUT THE 9's. 

87. — !• Since the sums of the re- 
mainder and subtrahend must be equal 
to the minuend, it follows that the ex- 
cess of 9'8 in these two numbers must 
be equal to the excess of 9^ in the 
minuend t hence, to the excess of 9V in the remainder add the 
excess of 9'^ in the subtrahend, and the excess of 9*s %n the 
sum vnll be equal to the excess of 9V in the minuend, 

QusflTd — 86. Explain the proof of addition by casting out the 9*8. In 
what 18 tha proof defective ? 87. Explain the proof of subtraction by cast- 
ing out the 9'fu 



. OPERA'TION. 

641 = 639 + 2 
232 =225+ 7 
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2. From 874096 take 370494, and prove the work by re- 
jecting the 9's« 

3. From 47096702 take 1104967, aUd prove the work by 
rejecting the O's. 

PROOF OF MULTIPLICATION BY CASTING OUT THE 9's. 

88. We wfll first remark, that if any number cbntainuig 
an exact nmnber of 9's be ' multiplied by another whole 
number, the product will also contain an exact number 
of 9'8. - 

Let it be required to multiply any two numbers together, 
as 641 and 232. 

We first find the excess over exact 
9's in both factors, and then separate 
the factors into two parts, one of 
which shall contain exact 9's, and 
the other the excess, and unite the 
two together by the sign plus. It is. 
now required to take 639 + 2 = 641, 
as many times as there are units in 
225 + 7 = 232. 

Beginning with the 7, we have 14 
for the product of 2 by 7, and 4473 for the product of 639 by 
7 ; and this last contains, an exact number of .9's. " We then 
take 2, 225 times, which gives 450, which also contains an 
exact number of 9's. We next multiply 639 by the figures 
of 225, and each of the several products contains an exact 
number of 9's, since 639 contains an exact number. Hence, 
the entire sum 148698 contains an exact number of 9's, to 
which if we add the ohe 9 from the 14, we shall find the ex- 
cess of 9's in the product to be 5 ; and as the same may be 
shown for any numbers, we concluj^ that, the excess of 9'i in 
any product must arise from the prodnet of the excess of9*s in 
the factors. 

Quest. — 88. Explain the proof of multiplication by casting oat tb^ S's. 
What does the etzcess of 9*s in any product arise from? 



447a + 14 


450 


3195 


1278 


1278 


148698 + 14 
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But since the product of two numbers found in the ordinary 
way must contain the same number of 9's, and the same ex- 
cess of 9*s as a product found above, it follows that, if the 
excesses of 9V in any number offi(0f ^^i he multiplted together, 
the excess of9^s in such product ww ie equal to the excess of 
^s in the product of the factors. . 

- EXAMPLES. 

(l.V (2-) 

Multiply 87603 ... 6 818337 ... 2 

by 9865 1 9874 1 

Prod. . 864203595 . . : 6 8080160798 ... 2 

3. By multiplication we have 

Ex.4. Exr8. Ex.4. ^. of product, 2. 

7285 X 143 X 976 = 1016752880. 

Ex.5. Ex.4. Ex.0. Ex.0. 

4. We jalso have 869 x 49 x 36 = 1532916. 

When the excess^ of 9's in any factor is 0, the excess of 
9's in the product is always 0. 

PROOF OF DIVISION BY CASTING OUT TH? 9's. 

89. Since the divisor multiplied by the quotient must pro- 
duce the dividend, it follows that if the excess of 9's in the 
divisor be multiplied by the excess of the 9's in the quotient, 
the excess of 9's in the product will be equal to the excess 
of 9's in the dividend. 

i. The dividend ia^J 623 15040, the divisor 61835720, and 
the quotient 131^: is the work right? 

2. The dividend is 10264849920, the divisor 1440, and 
the quotient 7128368 : i§ the work right ? 

3. The dividend is 74855092410, the quotient 78795, and 
the divisor 949998 : is lh6 work right ? 

Let the pupils apply the property of the 9's to other ex- 
amples. 

QuK8t. — If the exceas of 9*s in any number Qf .factors be multiplied to- 
gether, what will the excess of 9's in the product be eq^ to'i , QQ« H»i^ ^ 
yoa prov» Meka by oasdng <m( the 9'b7 

5 
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REMARKS. 



'90, — 1.. Numeration, Addition, Subtraction, Multiplication^ 
and Division are called the five ground rules, because all the 
Other operations of arithmetic are perfonned by mean^ of 
them. Multiplication, however, is but a short method of pei> 
forming addition, and division but an abridged method of 
subtraction. 

2. A prime number is one which cannot be exactly divi- 
ded by any number except itself and unity. Thus, 1, 3, 5, 
7, 11, 13, 19, 23, &c., are prime numbers. 

3. The product of two or more prime numbers will be ex- 
actly divisible only by one or the other of the factors. 

4. If an even number be added to itself any number of 
times, the sum will be even ; hence, if one of the factors of 
a product be an even number, the product will be even. 

5. An odd number is not divisible by an even number ; nor 
is a less number exactly divisible by a greater. 

6. The quotient arising from the division of the sum of two 
or more numbers, by any divisor, is equal to the sum of the 
quotients which arise from the division of the parts separately. 

7. Any number is divisible by 2, if the last significant 
figure is even ; and is divisible by 4, if the last two significant 
figures are divisible by 4. 

6. Any number whose last figure is 5 or 0, is exactly 
divisible by 5 ; and any number whose last figure is 0, is 
exactly divisible by 10. 

Quest. — 90. — 1. What are the five ground rules of arithmetic? Whfat 
other rule in fact embraces the rule of multiplication ? How may division 
be performed ? 2. What is a prime mimber ? 3. By what numbers only will 
the product of prime factors be divisible ? 4. If an even number be multi- 
plied by a whole number, will the product be odd or even? 5. Is an odd 
number divisible by an even number? 6. What is the quotient arising fit>m 
the division of the sum of two or more numbers by any divisor equal to? 
7. When is a number exactly divisible by 2 ? When by 4? 8. If the lait 
Sgare cfa number be 5 or 0, by what nmnbeis may it be divided? 
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DIVISIONS OF ARITHMETIC. 

91. The science of arithmetic which treats of numbers 
may be divided into three parts : 

1st. That Y^hich treats of. the properties of entire units, 
called the Arithmetic of Whole Numbers ; 

2d. That which treats of the parts of units, called the 
Arithmetic of Fractions; and 

3d. The application of the science of numbers to practical 
and useful purposes. . 

A portion of the first part has already been treated under 
the heads of Numeration, Addition, Subtraction, Multiplica- 
tion, and Division. 

The second part comes next in order, and naturally divides 
itself into two branches : viz., 

Vulgar or Common Fractions, in which the denominators 
are any number whatever ; and Decimal Fractions, in which 
the unit is divided according to the scale of tens, hundreds, 
thousands, &c. 

The third part embraces the applications of the principles 
of entire and fractional numbers to the ordinary transactions 
and business of life. 

The uses and applications of figures are so numerous and 
so important, (hat the business of a single day cannot be 
conducted without them ; and hence, no element of education 
is of greater value than the knowledge of the science of 
numbers. 

Quest. — ^91. Of what does the science of arithmetic treat ? Into how 
many parts may it be divided ? Of what does the first part treat 7 Of what 
does the second part treat ? What is the third part ? Which part has been 
treated? Under how many heads? Into how many heads is the second 
part divided? What are they called? What distinguishes them? What 
does the third plurt embrace ? Is ,a knowledge of the science of nombera 

^rtant? 
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OF YULGAR FRACTIONS. 



9S. The unit 1 represents an entire thing; as 1 apple, 
1 cbBir, i ptrnad of tea. 

If WG suppose 1 thing, as 1 apple, or 1 pound of tea, to be 
divided into two eqtial parts, each part is called one half of 
the thing. 

If the unit be divided into 3 equal parts, each part is called 
one third. 

If the unit be divided into 4 equal parts, each part is called 
one fourth. 

If the unit be divided into 12 eqnal parts, ^ each part 
called one twelfth; and when it is divided into any numb ei 
of equal parts, we have a similar expression for each of the 
parts. These parts of a unit are called Fractions, 

How are these fractions to be expressed by figures T They 
are expressed by writing one figure under another. Thus, 

i is read one seventh. 

■J " " one eighth. 

^ » " one tenth, 

^j " " one fifieenlh.'*^* 

^ " *' one fiftieth. 



.-1 



* 


is read 


one half. 


4 


U *i 


one third. 


i 


(i it 


one fourth. 


} 


ti • it 


one fifth. 


1 


it li 


one sixth. 



93, It is thus seen that every fraction is expressed by two 
numbers. The number which is ^written above the line i^ 
called the numtrtitor^ and the one below it, the denominator ^ 
because it gives a denomination or name to the fraction. 

For example, ia the fraction ^, 1 is the numerator^ and 2 



Qu^ar.— *99* What does the unit 1 lepreeentl If w© dmdo it into two 

equal paxtB, what is each cbIIaiI? If it be divided into three equaj parts, 

what is each pari? Into 4^ 5^ 6^ &'C., pojle? What are such oxpressioDS 

caBed 7 93' Of how mai:iiy uitmtiers is oa^ch fractica miide up 'I What is tliQ 

<*fl^ above th& ime called 1 The on© beWw Vha \me1 
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In the fraction ^, 1 k the numerator^ aad 



the deuoiniQator. 
3 the denommator. 

The denominator in ever^ Jraciion skoms into how many equal 
parts the unit, ar single things is dinided. For exainple» in the 
fraction ^, the unit ia divided into 2 equal parts ; in the frac- 
tion ^, it is divided into three equal parts ; in the fraction |, 
it is divided into four equal parts^ Slc. In each of the above 
fractions one of the equal parts is expressed. 

But suppose it were required to express 2 of the equal 
parts, as 2 halves, 2 thirds, 2 fourths, Sic 

We should then write, 

I they are read 

2. it u ti 







two halves* 
two thirds, 
two fourths, 
two fifths, iic. 






If it were required to express three of the equal parts, we 
should place 3 in the numerator; and generally, Ui€ numem- 
lor shows /low many of the equal parts ate expressed in th^ 
Jt action ~ 
For example j thi^e eighths are written, 
and read three eighths, 
'* " four ninths. 
" ^* six thirteenths. 
** '* nine twentieths. 



XT 



i 




94, When the numerator and denominator are equal, the 
numerator will express all the equal parts into which the unit 
has been divided : therefore, tjie value of the fractiotk is equal 
to 1. But if we suppose a second unit, of tlie same kind, to 
be divided into the same nupnber of equal parts, those parts 



QiftesT, — What does the denDmLaalor ^«m ? What dws th« iminerator 
show? Iti the threu el^hthB, which is the namertitor? Which the dfiiiomi- 
iialoF? lulo how many pam iff th© unit divitled ? How iiiELny parts jire ei- 
ppesped? In the IructbtL niae-twentSftliB, into how nnmiy pi^ns ^^ ^l^^ ""'t 
divided? How many purta ara ejpreaaed ? S4. Whuti tlie nomerntor aitd 
rhat is the value of l\ve ftaxAkiu'i 
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may also be expressed in the same fraction with the parts of 
the first unit. Thus, 

•| is read three halves. 

|- " " • seven fourths. 

^ " " sixteen fifths. 

^8 a « eighteen sixths. 

^ " " twenty-five sevenths. 

The denominator of the first fraction shows that a unit has 
been divided into 2 equal parts, and the numerator expresses 
that three such parts are taken. . Now, two of the parts make 
up one unity and the remaining part comes from the second 
unit: hence, the value of the fraction is 1^; that is, one and 
one half. 

The denominator of the second fraction shows that a unit 
has been divided into four equal parts, and the numerator 
expresses that 7 such parts are taken. Four of the 7 parts 
oome from one unit, and the remaining 3 from a second unit : 
the value of the fraction is therefore equal to If ; that is, to 
one and three-fourths. In the third fraction, the unit has 
been divided into 5 equal parts, and 16 s^ch parts are taken. 
Now, since each unit has been divided into 5 parts, 15 of the 
16 parts make 3 units, and the remaining part is 1 part of a 
fourth unit. Therefore, the value of the fraction is 3^ ; that is, 
three and one-fifth. The value of the fourth fraction is three, 
and of the fifth, three and four-sevenths. From what haB 
been said, we conclude : 

1st. That a fraction is the expression of one or more parts 
of unity, 

2d. That the denominator of a fraction shows into how many 
equal parts the unit or single thing has been divided, and the 
numerator expresses how many such parts are taken in the 
fraction, 

3d. That the value of every fraction is equal to the quotient 
arising from dividing the numerator by the denominator, 

QassT. — What is the value of the fraction three hahres? Of seven 
fbniths? Of sixteen fifths 7 Of eighteen sixths? Of twenty-five seventlw? 
Repeat the mx principles. 
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4tK. When the numeratorHs less than the denominator, the 
value of the fraction is less than 1. 

5th. When the numerator is equal to the denominator, the 
value of the fraction is equal tol. * 

6th. When the numerator is greater than the denominator, 
the value of the fraction is greater than 1. 

95. There are six kinds of Vulgar Fractions : Proper, Im- 
proper, Simple, Compound, Mixed, and Complex. 

A PfeoPEk Fraction is one in which the numerator is less 
than the denominator. The value of every proper fraction is 
less than 1, (Art. 94). 

The following are proper fractions : 

■2» 3» 4» T» T» "g"' TTr» 7» "S* 
An Improper Fraction is one in which the numerator is 
equal to, or exceeds the denominator. Such fractions are 
called improper fractions because they are equal to, or ex- 
ceed unity. When the numerator is equal to the denominator 
the value of the fraction is 1 ;* in every other case the value 
of ah improper fraction is greater than 1 . 
The following are improper fractions : 

2J 3"» 5» T» "g"' "6» T> 7* 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 
The following are simple fractions : 

13589867 
4» 15"» ¥» T» 2» 7» T» 5* 

A Compound Fraction is a fraction of a fraction, or sev- 
eral fractions connected together with the word of between 
them. 

Quest.— Write the fraction nineteen-fortieths : — also, 60 fourteenths — 
18 fiftieth»7~16 twentieths — 11 thirtieths— 41 one thousandths — 86 mil- 
liontli»— 106 fifths. 95. How many kinds of vulgar fractions af9« there? 
What are they ? What is a proper fraction ? Is its value greater «r less 
than 1? What is an improper fraction? Why is it called improper? 
When is its value equal to 1 ? What is a simple fraction? What is a com- 
pound fraction? Give an example of a proper fraction. Of an improper 
fraatioa. Of a simj^e fraction. 
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» .• 

The following are compound fractions : 

Jof}, iof^ofi, jof3, |of Jof4. 

A Mixed Number is made up of a whdle number and a 
fraction. The whole numbers are sometimes called integers. 
The following are mixed numbers : 

H, H, 6|, 5|, 6f, 3|, 

A Complex Fraction is one having a fraction or a mixed 
number in the numerator or denominator, or in both. ^ 
T\kB following are complex fractions : 

j 2 f 42f 

14' 47^ I' 87|* 

96. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction. Hence, every 
fraction has two terms. 

97. A whole number may be expressed fractionally by 
writing 1 beldw it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

3 " " r " " ^ ®^®®- 

6 " " f " "6 ones. 

8 " " f " " 8 ones. . 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 8 
ones to 8. Hence, the value of a number is not changed by 
placing 1 under it for a denominator. 

Quest. — ^What. is a mixed number? Give an example of a compound 
fraction. Of a mixed fraction. Is four-ninths a proper or improper frae- 
tion? What kind of a fraction is nx-thirds? What is its yalue? What 
kind of a fraction is nine-eighths? What is its value? What kind Cif a 
, fraction is one-half of a third? What kind of a fraction is two and one- 
sixth? Four and a seventh? Eight and a tenth? What is a complex 
fraction? ^6. What are the terms of a fraction? What are th0 terms of 
the fraction three-fourths? Of five-eighthis ? Of six-sevenths? 97. How 
may a whole number be expressed fractionally? Does this alter its val^e? 
Cfire an example. 
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98. If an apple be divided into 6 equal parte, 
•J- will express one of the parte, 
■j- " " two of the parte, 
f " " three of the parte, 
&c., &c., &c., 

and generally, the denominator showv into how many equal 
parte the unit is divided, and the numerator how many of the 
parte are taken. 
Hence, alsd, we may conclude that, 

^ X 2 ; that is, ^ taken 2 times = f , 
^ X 3 ; that is, ^ taken 3 times = ^, 
^ X 4 ; that is, ^ taken 4 times = |^, 
&c., &c., &c., 

and consequently we have, 

PROPOsmoN I. If the numerator of a fraction he multiplied 
by any number ^ the denominator remaining unchanged, the value 
of the fraction: will be increased as many times as there are units 
in the multiplier. Hence, to multiply a fraction by a whole 
nwftber, we simply multiply the numerator by the number. 



EXAMPLES. 



1. Multiply I by 5. 

2. Multiply ^ by J. 

3. Multiply ^ by 9. 

4. Multiply f} by 12. 



5. Multiply ^ by 11. 

6. Multiply ^ by 12. 

7. Multiply ^ by 14. 

8. Multiply ^ by 15. 



99. If three applet be each divided into 6 equal parts, 
there will be 18 parts in all, and these parts will be expressed 
by the fraction y. If it were required, to express but one- 
third of the parte, we should take in the numerator but one- 

QuEvr. — ^98. If an apple be divided into six equal parts, how do you ex- 
presf one of those parts ? Two of them 1 Three of them ? Four of them 1 
Five ,of them? Repeat^ the proposition. How do 'you multiply a fraction 
by a whole number? 99. If 3 apples be each divided into 6 equal parts, 
how many parts in all ? If 4 apples be so divided, how many pcurts in all? 
If 5 apples be. so divided, how many parts? How many parts in 6 apples? 
In7? InB? In9? In 10? 

5* 
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. third of the eighteen parts ; that is, the £racti6n ^ would ex- 
press one-third of ^. If it were required to express one- 
nxth of the 18 parts, ^e should take one-sixth of 18, and |- 
would he the required fraction. 

In each case the fraction ^ has heen diminished as many 
^es as there were units in the divisor. Hence, 

' Proposition II. Ifth^ numerator of a fraction be divided 
by any number, the denominator remaining unchanged, the value 
of the fraction will be diminished as many times <is there are 
units in the divisor. Hence, a fraction may be divided by a 
wJible number by dividing its numerator. 



EXAMPLES. 



1. Divide ff by 6. 

2. Divide JJ| by 8. 

3. Divide f|^ by 12. 

4. Divide ^ by 7. 



5. Divide^ by 5. 

6. Divi4c 11^ by 12. 

7. Divide ff^ by 32. 

8. Divide f|^ by 36. 



100. Let us again suppose the apple to be divided into 6 
equal parts. If, now, each part be divided into 2 equal parts, 
there will be 12 parts of the apple, and consequently each 
part will be but half as large as before. 

Three parts in the first case will be expressed by f , and 
in the second by •^. But since the parts in the second are 
only half the parts in the first fraction, it follows that, 
^ = one half of f . 

If we suppose the apple to be divided into 18 equal parts, 

Quest.— What expresses all the parts of the three apples? What ok- 
pwflses one-half df them? One-third of them? One-sixth of them? One- 
nhith of them? One-eJghteenth of them? What expresses all the parts 
of four apples? One-half of them ? One-third of them? One-fourth of 
them? One-sixth of them? One-eighth of them ? One-twelfth of them? 
One-twenty-fourth of them? Put similar questions for 5 apples, 6 apples, 
&c Repeat the proposition. How may a fraction be divided? 100. If a 
unit be divided into 6 oqnal parts and then into 12 equal parts, how does one 
of the last parts compare with one of the first? If the wcond division be 
into 18 part^ how do they compare ? If into 24? 
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three of the parts will be expressed by ^, and since the 
parts are but one-third as large as in the first case, we have 

^ = one third of f :" 
and since the same may be said of all fractions, we have 

Proposition III. If the denominator of a fraction he muU 
tiplied hy any number, the numerator remaining unchanged, the 
value of the fraction will be diminished as many times as there 
are units in the multiplier, He^ice, a fraction may he divided 
hy any numher, hy multiplying the denominator by that number. 



EXAMPLES. 



1. Divide II by 6. 

2. Divide |f by 9. 

3. Divide ^ by 12. 

4. Divide III by 11. 



5. Divide |^ by 14. 

6. Divide ^^^ by 15. 

7. Divide |§^ by 5. 

8. Divide ^^^ by 8. 



101. If we suppose the apple to be divided into 3 parts 
instead of 6, each part will be twice as large as before, and 
three of the parts will be expressed by f instead of f. But 
this is the same as dividing the denominator 6 by 2 ; and 
since the same is true of all fractions, we have 

Proposition IV. If the denominator of a fraction he divi- 
ded hy any number, the numerator remaining unchanged, the 
value of the fraction will he increased as many times as there are 
units in the divisor. Hence, a fraction may he multiplied by a 
whole number, hy dividing the denominator hy that number. 



Quest. — ^What part of 24 is 6 7 If the second division be into 30 parti, 
how do they compare? If into 36 parts? Repeat the proposition. How 
may a fraction be divided by a whole number? 101. If we divide 1 apple 
into three parts and another into 6, how much greater will the parts of the 
first be than those of the second ? Are the parts larger as you decrease the 
denominator? If yon divide the denominator by ^, how do you afiect the 
parts? If you divide it by 3? By 4? By 5? By 6? By 7? By 8? 
Repeat the pn^ontion. How may a Action be multiplied by a wfaul* 
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EXAMPLES. 



1. Multiply I by 2, by 4. 

2. Multiply ^ by 4, 8, 16. 

3. Multiply fl by 4, 6, 12. 

4. Multiply ^ by 16, 56, 



5. Multiply ^ by 7. 

6. Multiply i^ by 3, 10, 20. 

7. Multiply ^ by 8, by 16. 

8. Multiply ^ 4)y 7, by 21. 



102. It appears from Prop. I. that if the numerator of a 
fraction be multiplied by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
multiplier. It also appears from Prop. III., that if the de- 
nominator of a fraction be multiplied by any number, the value 
of the fraction will be diminished as many times as theife are 
units in the multiplier.. 

Therefore, when the numerator and denominator of a frac- 
tion are both multiplied by the same number, the increase 
from multiplying the numerator will be just equal to the de- 
crease from multiplying the denominator ; hence we have. 

Proposition V. If both terms of a fraction be mtdtiplied 
by the same number, the value of the fraction wiU remain iin- 
changed. 

EXAMPLES. 

1 . Multiply the numerator and denominator of f- by 7. 

w T. ^ 3 X 7 35 

We have, ■— = = ---. 

7 7 X 7 49 

2. Multiply the numerator and denominator of |^ by 3^ by 
4, by 6, by 7, by 9, by 15, by 17. 

3. Multiply both terins of the fraction ^ by 9, by 12, by 
16, by 7, by 5, by 11. 

Quest. — 102. If the numerator of a fraction be multiplied by a number, 
how many times is the fraction increased? If the denonUnator be ^iulli- 
plied by the same number, how many times is the fraction diminished? If 
then the numerator and denominat<N: be both multiplied at the aame time, 
k the value changed? Why not? Repeat the proposition. 
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103. It appears from Prop. II. that if the numerator of a 
fraction be divided by any number, the value of the fractioQ 
will be diminished as many times as there are units in the di- 
visor. It also appears from Prop. lY., that if the denominator 
of a fraction be divided by any number, the value of the frac- 
tion will be increased as many times as there are units in the 
divisor. Therefore^ when both terms of a fraction are divided 
by. the same number, the decrease from dividing the numerator 
will be just equal to the increase from dividing the denomina- 
tor : hence we have, 

Proposition VI. If both terms of a fraction be divided 
by the same number ^ the value of the fractipn will remain un- 
ehanged, 

EXAMPLES. 

1 . Divide both terms of the fraction ^^ by 4 : this gives 

: l}^ = f Ans.i. 

2. Divide each term by 8 : this gives lli^ = '}'• 

3. Divide each term of the fraction -j^ by 2, by 4, by 8, 
by 16, by 32. 

4. Divide each term of the fraction ^^ by 2, by 3, by 4, 
by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60. 

GREATEST COMMON DIVISOR. 

104. Any number greater than unity that will divide two 
or more numbers without a remainder, is called their com- 
mon divisor: and the greatest number that will so divide 
them, is called their greatest common divisor. 

Quest. — 103.. If the numerator of a fraction be divided by a number, 
how many times will the value of the fraction be diminished? If the de- 
nominator be divided by the same number, how many times will the value 
of the fractioa be increased? If they are both divided by the same num- 
ber, will the value of the fraction be changed? Why not? Repeat the 
propositioa. 104. What is a common divisor? What is the greateit com- 
mon divisor of two or more numbers? 



\ 



Before explaining the manner of finding this dirssorj it i& 
necessary to explain some principles on which the method 
depends. 

One number is a aid to be a multiple of anothet when it 
contains that other an exact number of times. Thus, 24 ia 
a multiple of 6, because 24 contains 6 an exact niinibar of 
times. For a like reason 60 is a multiple of 12 dince it con- 
tains 12 an exact number of times. 

First PRtxciPLE. Every number which exactly divides • 
another number will also divide without a remainder aoy 
multiple of that number. For example, 24 is divisible by 8, 
giving a quotient 3. Now, if 24 be muliiptied by 4, 5, 6, or 
any other number, the product ao arising wUl also be diTisi- 
ble by 8. 

Second Principle. If a number be separated into tw» 
parts, any divisor which will divide each of the parts sep- 
arately, without a remainder, will exactly diTide the gben 
number. For, the sum of the two partial quotients must be 
equal to the entire quotient \ and if they are both whole num- 
bers ^ the entire quotient must be a whole number ; for the sum 
of two whole numbers cannot bo equal to a fraction. 

For example, if 36 be separated into the parts 16 and 20, 
the number 4, which will divide both numbers 16 and 20, 
will also divide 36 ; and the sum of the quotients 4 and 5 will 
be equal to the entire quotient 9. 

THian PiiiNCiPLE, If a number be decomposed into two 
parts J then any divisor which will divide the given number 
and one of the parts, will also divide the other- 

For^ the entire quotient is equal to the sum of the two par- 
tial quotients ; and if the entire quotient and one of the partial 
quotients be whole numbers, the other must also be a whole 
number ; for no proper fraction added to a whole mimber can 
give a whole number, 
— — ; — -^- ^1*-. ^ , 

QussT, — When la one number eaid to be a multiple df unother^ Wlist 
» the fiiBt piinmph 1 What ia the Eccoud'' ^\\qX \a the third '( 
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OPERATIO??. 
216)408(1 

192)215(1 
102 



24)192(8 
192 



1. Let it be required to find the 
greatest common divisor of the num- 
bers 216 and 408. 

It b evident that the greatest com- 
mon divisor cannot be greater than 
the least number 316. Now, as 216 
will divide itself, let us see if it wiU 

divide 409; for if it will, it ia the greatest common divisor 
sought. 

Making this division^ we find a qnotieni 1 and a Temainder 
193 ; hence, 216 is not the grea^test common divisor. Now 
we say, that th^ greatest common divis&r of the two given nun^ 
^rs i> the common dimsor of the less ntimher 216 and the «- 
matnder 193 after the division. For, by the third principle, 
any number which will exactly divide 408 and 216, will also 
exactly divide the other part 193. 

Let us now seek the common divisor between 216 and 
193. Dividing the greater by the less, we have a remainder 
oi 24 ; and from what has been said above, the greatest com* 
uHm divisor of 192 and 216 is the same as the greatest 
common divisor of 192 and 24, which we find to be 34^ 
Hence, 34 is tlie greatest common divisor of the given mxtst- 
bcrs 216 and 408 ; and to find it 

Dwide the greater tnimher hi/ the lesSf and then dtnids the 
divissr hy the remainder ^ and contmue to divide the last divisor 
by the last remainder until nothing remains^ The last divisor 
will be the greatest common divisor sought. 

EXAMPLES. 

1 . Find the greatest common divisor of 408 and 740. 

2. Find the greatest common divisor of 315 and 810. 

3. Find the greatest common divisor of 4410 and 5670. 

4. Find the greatest common divisor of 3471 and 1869. 
^* Find the greatest common divisor of 1584 and 2772. 

B QvEfT. — Give the rule for Bndmg the grcnteJit gomracwi divisor. How dfl 
I you find the greatfiPt common dtyiaor of more Ihati l^ro TiMtti\«imt 




NoTXt-^If it be reqaiied to &id the greatest commou divisor of 
more than two nunibera, find first the greatest common divisor of 
two of them, theo yf tliat comiDon divieor and one of the lemainin^ 
numbers, and so on for alJ the fiumbers i the last oommoa divisor 
will be the greatest common divieor of all the numbers- 

6. What la the greatest common divisor of 492, 744, and 
1044 1 Ans. ■ 

7. What is the greatest common divisor of 944, 1488, aad 
2088 ? 

8. What is the greatest cojnmon divisor of 216, 408, and 
740 ? 

9. What is the greatest common divisor of 945, 1560, and 
22683? 

10. What is the greatest eomman divisor of 204, 1190, 
1445, and 2006 ? 



SltOOND METHOD. 



105, It has already been remarked (Art. 90), that a prime 
number is one which is only divisible by itself or unity, a: 
that a composite number is the product of two or more fac 
tors (Art. SI). Now^, every composite number may be de- 
composed into two or more prime factors. For example, if 
we have the composite iiumbeT 36, we may write, 

36-18x3^9x2x2zzi3x3x2x2; 
in which we see there are fonr prime factors, viz., two 3's 
&nd two 2's. 

A gain, if we have the composite number 150, we may 
write 

150= 15 X 10 — 3 X 5 X 10 - 3 X 5 X 5 X 2; 
in which there are also four prime factors, viz., one 3j two 
5^s, and one 2* Hence, to decompose a number into its 
prime factors. 

Quest, — ^105, What is a prime nucahHrl What is a compoiLtGi number? 
Jitii0 wh&t may It h& decompo^dl What mto the prime fiictoii of 36 7 



4 

ms 1 
nd 1 



i 
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Dinide it continually by any prime number which vnll divide 
ii without a remainder, and the last quotient, together with the 
several divisors , will be the prime factors sought. 



EXAMPLES. 

1 . What are the prime factors of 
180? 

We first divide .by the prime num- 
ber 2, which gives 90; then by 3, 
then by 5, then by 3, and find the 
six prime factors 2, 3, 5, 3, and 2. 



OPERATION. 

2)180 

3)90 

5)30 

3)6 

2 

2X3X5X3X2 = 180 

2. What are the prime factors of 645 ? . Ans, 

3. What are the prime factors of 360 ? Ans. 

106. It is plain that the greatest common divisor of two or 
more nimibers, will always be the greatest common factor, 
and that sach factor must arise from the product of equal 
prime numbers in each. Hence, to find the greatest com- 
mon divisor of two or more numbers, 

Decompose them into their prime factors, and the product of 
those, factors which are common will be the greatest common 
divisor sought, 

EXAMPLES. 

1. What is the greatest common divisor of 136$ and 1995 ? 



3 )1365 

5)455 

7)9t 

13 

Hence, 3, 5, 7, and 13 are 

prime factors. 



3 )1995 

5 )665 

7 )133 

19 

Hence, 3, 5, 7, and 19 are 

the factors. 



Hence, 3x5x7 = 1 05 = the greatest commoti divisor. 



QiTEST. — ^Hoir do you deconipOBe a number into its prime factors? 106. 
What is the gieateat comnxm Arisor of two or more numbers ? What does 
inch factor ana fern? How then do yoa find the greatest common divisor 7 
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2. What is the greatest common diyisor of 12321 and 
54345 ? 

3. What is the greatest common divisor of 3775 and 1000 ? 

4. What is the greatest common divisor of 6327 and 
23997 ? 

5. What is the greatest common divisor of 24720 and/ 
4155? 

LEAST COMMON MULTIPLE. 

107. One number is said to be a common multiple of two or 
more numbers, when it can be divided by each of them with- 
out a remainder. For example, 6 is a common multiple of 
2 and 3, because it is exactly divisible by each of them. So, 
likewise, 12 is a common multiple of 2, 3, 4^ and 6, because 
it is divisible by each of them. 

The least common multiple of two or more numbers, is the 
le<ist number which they will separately divide without a re- 
mainder. For example, 12 is a common multiple of 2 and 3, 
but it is not their least common multiple, since 6 is also divisi- 
ble by 2 and 8. Now, 6 being the least number which is so 
divisible, it it the least common mahiple of 2 and 3. 

Wlien one number is exactly divisible by another, it is 
plain that every prime factor of the divisor must have a 
corresponding factor in the dividend, or else there would be 
factors of the divisor that would not be contained in the divi- 
dend, and hence the divisor itself would not be so contained. 
The least eoounon multiple of two or more nombers must, 
therefore, contain every prime factor wmch is found in each 
number. But no prime factor will enter into the least 
common multiple a greater number of times than it enters 



Qusar. — 107. When b one number said to be a common mnltiple of tm6 
or more numbere? Of what numbers is 6 a common multiple T Of wM 
numbers is 8 a common multiple ? What m the least common mnltiple if 
two or more numbers * What is the difference between a common multi- 
ple and the least common multiple? What follows when one number is 
azactly dirisible by another ? What Dsetors does the least a 
ph etatmin f How many times nay any prima ftctar entar? 
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into some one of the given numbers. There are two methods 
of finding the factors which compose the common mtdtiple. 

FIRST METHOD. 

I. Place the numbers on the same line, and divide by the least 
nttmber that toill divide two or more of them toithout a remazn" 
der, and set down in a line below, the qtiotients and the undivided 
numbers. 

II. Divide as before, until there is no number greater than 
1 that toUl exactly divide any two of ■ the numbers : then mul- 
tiply together the numbers of the lower line and the divisors, and 
the product will be the least common multiple. If in comparing 
the numbers together, we find no common divisor, their product 
is the least common multiple. 

EXAMPLES. 

1. Find the least common multiple of 3, 4, and 8. 

We first see, that 2 will di- 
vide 4 and 8, but as it will 
not divide 3, we bring down 
3 into the second line : we 
again see that. 2 is a common 
divisor of 2 and 4; and as 
there is no coxunon divisor between any two of the numbers 
of the last line, it follows that 2x1x3 multiplied by the 
two divisors, is the least common multiple. 

2. Find the least common multiple of 3, 8, and 9. 





OPERATION. 

2)3 .... 4 . . 


. 8 




2)3. 


. . 2 . . 


.4 




3 . 


. . 1 . . 


. 2 


Ans. 


2x1x3x2x2: 


=24. 



OPERATION. 

3)3 ... 8 ... 9 

1 .. .8 ... 3 

1x8x3x3=72. 



We arrange the numbers in a line, 
and see that 3 will divide two of 
them. We then write down the quo- 
tients 1 and 3, and also the 8 which 
cannot be divided. Then, as there 
is no common divisor between any two of the numbers 1, 8, 

QoBSTw — Give the rule for finding the least common multiple. If the 
numberi have no common diviaor, what is the least common muLti^t 
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and 3, it foUows that their product, multiplied by the divisor 3, 
will give the least common multiple sought. 

3. Find the least common multiple of 6, 7, 8, and 10. 

4. Find the least common multiple of 21 and 49. 

5. Find the least common multiple of 2, 7, 5^ 6, and 8. 

6. Find the least common multiple of 4, 14, 28, and 98. 

7. Find the jieast common multiple of 13 and 6. 

8. Find the least common multiple of 12, 4, and 7^ 

9. Find the least common multiple of 6, 9^ 4, 14, fti^'lG. 

10. Find the least common multiple of 13, 12, and 4. 

11. What is the least common multiple of 11, 17, 19, 21, 
and 7? 

SECOND METHOD. 

108. To find the least common multiple by this method. 

Deeampote each number into its prime factors ; cfter whiehy 
select from each number so decomposed the factors which are 
common to them all, if there be such : then select those which are 
common to the remaining numbers, and so on until all the factors 
common to any two of them shall have been selected. Then mid- 
tiply these sterol factors together, and also the factors which 
are not common, and . the product will be the least common mul' 
tiple, 

EXAMPLES. 



1 . What is the least common multiple of 99 and 468 ? 

The prime factors of 99 
are 3, 3, and 11 ; and of 
468, 3, 3, 2, 2, and 13: 
hence, the common factors 
are 3 and 3, which are to be 
multiplied by 1 1, 2, 2, and 13. 



OPERATION. 

99=3x3x11 
468=3x3x2x2x13. 

3x3x11 X2x2xl3=514a 



QuEBT^ — 108. How do you find the least common multiple by the aecond 
method! 
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2. What is the least common mtiltiple of 12, 14, and 36 ? 
Having decomposed the 



OFERATIOll. ,. 

14 = 2x7 

36=Xx;sixXx3. 



2X3x2x3x7 = 252. 



numbers into their prime fac- 
tors, we see that 2 is common 
to them all. We then set it 
aside as a multiplier, and 
cross it in each number. We 
next set 3 and 2 aside, and 
cross, them in a contrary direction. We then have 7 and 3 
remaiaing,. which we use as factors. It is plain that this 
metbod introduces into the common multiple every prime fac- 
tor of each number. 

3. What is the least common multiple of 4, 9, 10, 15; 18, 
20,21? 

4. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 75, 80! 

5. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
7,8,9? 

6. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 72? • 

7.^ What is the least common multiple of 7, 15, 21, 28, 35, 
100, 125? 

8. What is the least common multiple of 15, 16, 18, 20, 
24, 25, 27, 30 ? 

REDUCTION OF VULGAR FRACTIONS. 

109. Reduction of Vulgar Fractions is the method of 
changing their forms without altering their value. 

A fraction is said to be in its lowest terms, when there is 
no number greater than 1 that will divide the numerator and 
denominator without a remainder. The terms of the fraction 
have then no common factor. 

Qunir^— 109. What is redaction? When is a fraction said to be in its 
lowest tenxM? Isone-half in its lowest tenns? Is the fraction two-fourths? 
. Is tbreeffoorths? 
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CASE I. 

110. To reduce an improper fraction to its eqmTal«tt 
whole or mixed number. 

Divide the nttmerator by the denominator; the quotimU toiU he 
the tthoh number ; and the remainder, if there be. one, placed 
over the given denominator will form the fractional part. 

It was shown in Art. 94, that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator : hence the value of the fraction is not 
changed by the reduction. 

EXAMPLES. 

1. Reduce ^ and y to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4 )84 9 )67 

Ans, 21 Ans, 7$ 

2. Reduce ^ to a whole or mixed number. Atis, 

3. In y of yards of cloth, how many yards ? Ans. 

4. In y of bushels, how many bushels? Ans. 

5. If I give j- of an apple to each one of 15 children, how 
many apples do I give ? 

6. Reduce f||, ^W, V^, V^^S to their whole or 
mixed numbers. 

7. If I distribute 878 quarter-apples among a number of 
boys, how many whole apples do I use ? 

8. Reduce -Jf- to a whole or mixed number. 

9. Reduce ^^^^ to a whole or mixed number. 

10. Reduce -^5^- to a whole or mixed number. 

11. Reduce 3l^^IA to a whole or mixed number. 



Quest. — 1 10. How do you reduco a fraction to its equivaldnt wh<4e or 
mixed number? Does this reduction alter its value ? Why not? What 
are four-halves equal to ? Eight-fourths? Sixteen-eighths? Twenty-fiftbit 
Thirty-six-sixths? Four-thuds? What are nine-fourths equal to? Foor- 
£Ah8? Seventeen-sixths? Eighteen-sevenths? 
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CASE II. 

III. To reduce a mixed number to its equivalent improper 
fraction. 

Multiply the whole number hy the denominator of the frac" 
tion ; to the product add the numerator, and place the sum over 
the given denominator, 

EXAHPLES. 

1 . Reduce 4^ to its equivalent improper fraction. 
Here 4 x 5 = 20 : then 20 + 4 = 24 ; hence, 

^ is the equivalent fraction. 
This rule is the reverse of Case I. In the example 4| 
we have the integer number 4 and the fraction f . Now 1 
whole thing being equal to 5 fifths, 4 whole things are equal 
to 20 fifths ; to which, add the 4 fifths, and we obtain the 24 
fifths. 

2. Reduce 35|^ to its equivalent improper fraction. 

. -3 25 X 8 -f 3 203 . 
25| = g ^— Ans. 

3. Reduce 47^ to its equivalent improper fraction. 

4. Reduce 676f|, 874^, 690^, 367^^5-, to their 
equivalent improper fractions. 

5. Reduce 847t\«j, 874f^, 67426|f |, to their equiva- 
lent improper fractions. 

6. How many 200ths in 675^ ? Ans, 

7. How many ISlths in 187^^? Ans, 

8. Reduce 149|- to an improper fraction. Ans. 

9. Reduce 375f|^ to an improper fraction. Ans. * 



Quest. — 111, How do you reduce a mixed number to its equivalent im- 
proper fraction? How many fourths are there in one? In two? In three? 
How many sixths in four and one-sixth? In eight and two-sixths? In 
seven and three-sixths? In nine and five-sixths? In ten and five-sixths? 
How many eighths in two and one-eighth? In three and three-eighths? 
In four and four-eighths? In five and six eighths? In seven and seven- 
eighths? In eight and seven-eighths? 



110 
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10* Eediijce 174^ 1^ JH^ to im improper &%ctioii. 

11. Reduce 4834 1^ to an improper fractiaa. 

12. Reduce lTS9f to an improper fraction. 
13* Place 4 sevens in such u manner tkat they maj bi 

equal to 78, 

CASK n[, 
112. To reduce a faction lo its lowest lerms. 

L thvidf. the m Mmemi or and denmnimalor h^ anf number thai 
wM divide iktm both mthaut a rtmaimder^ and then divide the 
fmai*e7its artsmg in tk^ same loay, until there is no number 
greater than I tMt wiU dwide tkem triikatit a remainder. 

1 1 . Or^find ihM greaUsi common dwisar of the numerator and 
dem^minator^ and divide ihom by it. The value of the jraetian 
wiU nat he altered by the reduction. 



^ 



EXAMPLES, 

I . Reduce ^^ to Its lowest term®. 

IbT HETHOn. 

5) 70 7)14 2 ^. ^ , , 

,VT^— ==^f-r7 = -r, wliicn are tlie lowest terms of the 

5)17o 7)35 5 

fraction, siuce no number greater than 1 will divide the nu- 
merator and denominalor without a romainder* 



2d method, bv the common mviaoR. 



70)175(2 
140 

Greatest common div 



35)70(2 
70 

2. Reduce |^ to its lowest terms. 
3- Reduce -|f-*^ to its lowest terms. 



^5) 70 2 , 
35)175^ 5 



Ans. 



QWWT^— 112. When is a fraistioQ In its loweat termsl (Bee Art 109.) How , 
do yon redut'o m. fraction lo ita loweEt torraB by the first method? By ihm 
•ccofld? What are the loflfa&ltennaof two-foojihs? Of six -eighths? Of 
nine-twelflhiiT Of aUle&n-ttwrty-^ixtha 7 Of ten-twentielha? Ofjiftean- 
twenty -fomihs T Of s»3cteen-eightefliithfl 7 Of tiiiio-eightceuthB 1 



4. Reduce ^^ to its lowest terms. ' 

5. Reduce ^f^ to its lowest terms, 

6. Reduce xVA ^^ ^*® lowest terma. 



Ans. 
Ans. 



7* Beduce |^f to its lowest terms by the 2d method, 
8^ Reduce f^ to its lowest terms by the 2d method. 
9, Reduce ^^ to its lowest terms by the 2d method. 
Beduce j^^^g to iia lowest terms by the 2d method* 

An J, 



Reduce -^^ to its lowest terms. 



Reduce A| 



^ to its lowest terms. 
Reduce ytW ^^ ^^^ lowest terms. 



P liSi To reduce a whole number to an equivalent fraction 

having a given denominator. 

Multiply the whole number hi/ the given denominalOT, and sei 
Ike product over the said denomiTKilor. 



to 
11 

^12. 
13. 

14. Reduce |^y to its lowest terms 

15. Reduce 



^^^ to its lowest terms. 



Aiis, 

Ans. 
Ans, 
Ans* 



EJCAMPLESw 



^^B J. Reduce 6 to a fraction whose denominator shall be 4. 
^^V Here 6 X 4 ^=^ 24 ; therefore ^^ is the required fraction. 
¥ It is plain that the fraction wUl m all cases bo equal to the 
whole number, sinco it may be reduced to the whole number 
by Case L 

2. Reduce 15 to a fraction whose denominotor shall be 9. 
3* Reduce 139 to a fraction whose denominator Hhall be 
175. 

4. Reduce 1837 to a fraction whose denominator shall 
be ISl. 



QmEffT. — 113. Haw do ycm reduce a whole immber to an eqiuvnlenl 
fraction having; a given denominator? How m;my thirdtf m 1 1 In ^ ? In 3T 
lo 4 1 If the denumiuator \3& 5, what fraction will you form of 5 T Of 4 7 
Of 9 1 Gf 7 ? Of S ? With the detiominator 6, what fraction will you 
f»mi<rf3? Of 4? Of 5? OfB? Of 7? Of 9? 

6 
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5. If the denominator be 837, what fractions will be formed 
from 327 ? From 889 ? From 575 ? 

6. Reduce 167 to a fraction whose denominator shall 
be 89. 

7. Reduce 3074 to a fraction whose denominator shall 
be 17. 



114. To reduce a compound fraction to its eq^Hvalent sim- 
ple one. 

I. Reduce all mixed numbers to their equivalent improper 
fractions, 

II. Then multiply all the numerators together for a numera^ 
tor and all the denominators together for a denominator : their 
product will form the fraction sought. 

EXAMPLES. 

1. Let us take the fraction f of ^. 

First, f = 3 X ^ : hence the fractions may be written 
J of ^ m 3 X ^ of ^ ; that is, three times one-fourth of -f. 
But i" of 1^ = ^ : hence we have, 

a result which is obtained by multiplying together the mime-* 
rators and denominators of the given fractions. 

When the compound fraction consists of more than two 
simple ones, two of them can be reduced to a simple fraction 
as above, and then this fraction may be reduced vdth the 
next, and so on. Hence, the reason of the rule is manifest. 

2. Reduce 2^ of.6J of 7 to a simple fraction. Ans. 



QuBST^ — 1 14. What is a compcnind firaction ? How do yoa reduce a com- 
pound fractioQ to a simple one ? Does this alter the value of the ftBetkaT 
What is one-half of one-half? One-half of one-third 7 One-thiid o€ one- 
fourth? One-sixth of one-seventh? Three-halves of one-eigbth? Sixp-thirdi 
of ttro-ones? 
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3. Reduce 5 of ^ of ^ of 6 to a simple fraction. 

Ans. 

4. Reduce 6^ of 7^ of 6|^ to a simple fraction. 

Ans, -. 



METHOD BY CANCELLING. 



115. The work may often be abridged by striking out or 
caTicelling common factors which appear in the numerator 
and denominator. 

EXAMPLES. 

1. Reduce f of f of f to a simple fraction. 
Here, _. x ^ x ~ = -, 

by cancelling or striking out the 3's and 6's in the numerator 
and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in can- 
celling the 6's we divide by 6. Hence, tlie value of the frac- 
tion is not affected hy striking out like figures, which should aU 
ways he done when they multiply the numerator and denominator, 

2. Reduce f of f of ^ to its simplest terms. 

„ 6 ^ .sr 6 2 ^ 

Here, ^x^X- = - = - Ans. 

3. Reduce f of f of | of ^y of ^ to its simplest terms. 

4. Reduce ^^ of ^^ of ^-^ of |- to its simplest terms. 

5. Reduce 3f of | of ^j of 49 to its simplest terms. 

CA8B VI. 

116. To reduce complex fractions to simple ones. 

Reduce the numerator and denominator, when necessary, to 
simple fractions : th^n the numerator multiplied hy th£ denom- 
inator with its terms inverted, will give the equivalent simple 
fraction. 

Qugn*.— 1U&. How may the work often be abridged? 116. What is a 
complex fraoHoBt How do yon reduce a complex teetifln tA a«nu^« otAl 
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EXAMPLES. 



4 

1 . Reduce the complex fraction ^ ^ ^ simple fraction. 

9 

Now, if we multiply the numerator and denominator of this 
fraction hy any number whatever, the value of the fraction 
wiU not be altered (Art. 102). Let us then multiply them by 
the denominator with it terms inrerted; This will give, 

|x|-l -"• 

It is plain that when the denominator is multi{died by the 
fraction which arisen from inverting its terms, the product 
will be equal to unity. Hence, the required simple fraction 
will always be equal to the numerator of the given fraction 
multiplied by the denominator with its terms inverted. 

All the cases in the redaction of fractions of this class are 
embraced in the following eight forms. 



First. 
Second 
Third. 
Fourth. ^ 



i "~ 9 ^ 7 "" 63" 



Fifth. •:^ = 



4 

T" 


:4X-=-=44. 






5 


7 
'lO 


1 7 
^5 ""So* 








9 


4 X 8 + 7 ^^ 1 
8 ^9- 


39 _ 
"72" 


13 
''24* 




7 
8f- 


7 7 
(72 + 5) ""77 


= 7X 


9 

77"" 


63 9 
77 ""11 






9 9 








i- 


.i- 
1" 


7 2 14 
' 8 ^ 9 "■ 72 


7 
""36* 






I" 




23 9 
= T^8 = 


207 
32 "" 


6M. 






■^ 


88 7 
"•9 ^ 26 "" 


616 
'234" 


308 
" 117 


= »AV; 



Sixth. 
Seventh. 

Eighth. ^=^=^X;^=^ = 
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474 

2. Reduce -^ to a simple fraction. Ans, — ' 

344 

3. Reduce -^- to a simple fraction. Ans, 

84 

• 
44 

4. Reduce tt^t to a simple fraction. Ans, 

147f 

247 

5. Reduce -^ to a simple fraction. Ans. 

T 

-1.42. 

6. Reduce /J!A to a simple fraction. Ans. 

1789 ^ 

7. Reduce ^^,^^ to a simple fraction. Ans. 

894ffJ 

CASE VII. 

117. To reduce fractions of different denominators to equiv- 
alent fractions having a common denominator. 

I. Reduce complex and compound fractions to simple ones, 
and all whole or mixed numbers to improper fractions. 

II. Then multiply the numerator and denominator of each 
fraction by ths product of the denominators of all the others. 

EXAMPLES^ 

1. Reduce ^, |-, and |^ to a common denominator. 
1x3x5 = 15 the new numerator of the 1st. 
7 X 2 X 5 = 70 " " " 2d, 

4 X 3 .X 2 = 24 " " " 3d. 

and 2 X 3 X 5 = 30, the common denominator. 
Therefore, ^, ^, and f^ are the equivalent fractions. 
It is plain that this reduction does not alter the values ot 
the several fractions, since the numerator and denominator 
of each are multiplied by the same number (see Prop. V). 

QoEST. — 117. What is the first step in reducing fractions to a common 
denominator ? What is the second ? Does the reduction alter the values 
of the eeveral flractions? Why not? 
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.2. When the numbers are small the work may be per* 
formed mentally. 

Thus, f J. i=ii, i%, U- 
Here we find the first numerator by multipl3dng 1 by 4 and 
5 ; the second, by multiplying 1 by 2 and 5 ; the third, by 
multiplying 2 by 4 and 2 ; and the common denominator by 
multiplying 2, 4, and 5 together. 

3. Reduce *2^ and ^ of ^ to a common denominator. 

2i = J; and iof|=A: 
consequently, J and ^V = ff ^^^ TS ^^® *^® answers. 

4. Reduce 5^, ^ of ^, and 4 to a common denominator. 

5. Reduce |^, y/, and 37 to a common denominator. 

6. Reduce 4, |^}, ^ to a common denominator. 

7. Reduce 7-^ fl^, 6^ to a common denominator. 

8. Reduce 4^, 8^, and 2^ of 5 to a common denomi- 
nator. 

9. Reduce ^> ^, f, and ^ to a common denominator. 

10. Reduce 4 of f of f and f of |^ of f to a common 
denominator. 

1 1 . Reduce 5|^, 3|^, 4^, and 6f to fractions having a com- 
mon denominator. 

12. Reduce f , f, ^, and ^ to a common denominator. 

13. Reduce ^, |> f , |>y and 19 to a common denominator. 

4319 4 6 

14. Reduce ^, |, ^, ^, |, |, and Ij to simple frac- 
tions having a common denominator. 

118. It is often convenient to reduce fractions to a common 
denominator by multiplying the numerator and^ denominator 
in each by such a number as shall make the denominators 
the same in all. 

QusflT^ — ^When the nambera are small, how may the wodk be perfcrmed? 
118. By what second method may fractioiis be reduced to a '^<m""'«^ de- 

r? 
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EXAMPLES. 

1. Let it be required to reduce ^ and j- to a common 
denominator. 

We see at once that if we multiply the numerator and de- 
nominator of the first fraction by 3, and the numerator and 
denominator of the second by 2, they will have a common 
denominator. 

The two fractions will be reduced to f and f . 

2. Reduce ^ and ^ to a common denominator. 

If we multiply both terms of the first fraction by 3, and 
both terms of the second by 5, we have 

i = T5^ and i = 3^. 

3. Reduce ^, ^, and ^ to a common denominator. 

4. Reduce |^, ^, ^^ to a common denominator. 

5. Reduce f , 3|^, and f to a common denominator. 

6. Reduce 6^, 8f , and 5-^^ to a common denominator. 

7. Reduce 7f , |^, ^, and ^ to a common denominator. 

119. To reduce fractions to their least common denominator. 

I. Find the least common multiple of the denominators as in 
Art. 107, and it will he the least denominator sought. 

II. Multiply the numerator of each fraction by the quotient 
which arises from dividing the common multiple by the denomi" 
nator, and the products will he the numerators of the required 
fractions ; under which write the least common multiple, 

EXAMPLES. 

1. Reduce f, f, and ^ to their least common denomi- 
nator. 

OPERATION. 

2) 7 . . 8 . . 6 
7 . . 4 . . 3 and 3 x 4 x 7 x 2 = 168 the least 
common denominator. 



Quest. — 119. How do you reduce fractions to their least common de- 
nominator? Does this reduction affect the values of the tnfi^xA*\ 
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168 

—-- X 3 = 24 X 3 = 72 Ist numerator. 

7 

1 RR 

-— X 5 = 21 X 5 = 105 2d numerator. 

o 

1 fift 

-—- x2 = 28x2 = 56 3d numerator. 
6 

^^^- T^> Hl» and ^. 

2. Reduce ^, f , and -^^ to their least common denomi- 
nator. 

3. Reduce 14|^, 6f, and 5^ to their least comiaon de 
nominator. 

4. Reduce -j^, -^^ and | to their least common denom^ 
inator. 

5. Reduce -^^, -^j ^ to their least common denominator. 

6. Reduce ^, 3^, 4^, and 8 to a common denominator. 

7. Reduce 3^, 4^^, 8^^, 14^ to their least common de- 
nominator. 

8. Reduce ^, f , f, and f to fractions having the least 
common denominator. 

9. Reduce |^, ^, |, and ^ to fractions having the least 
common denominator. 

10. Reduce ^, f, f, |^, ^, and ^ to equivalent frac- 
tions having the least common denominator. 

REDUCTION OF DENOMINATE FRACTIONS. 

120. We have seen (Art. 14), that a denominate number 
is one in which the kind of unit is denominated or expressed. 
For the same reason, a denominate fraction is one which ex- 
presses the kind of unit that has been divided. Such unit is 
called the unit of the fraction. Thus, |^ of a j& is a denomi- 
nate fraction. It expresses that one £ is the unit which has 
been divided. 

Quest. — 120. What is a denominate number? What is ad^Mminate 
firaction 1 What is the nnit called ? In two-thirds of a pound* what is Uie 
unit oi the fraction ? 
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The fraction f of a shilling is also a denominate fraction, in 
which the unit is one shilling. The two fractiaas, f of a £ 
and f of a shilling, are of different denominations, the unit of 
the first being one pound, and that of the second, one shilling. 

Fractions, therefore, are of the same denomination when Hiey 
express parts of the same unit, and of different denominations 
when they express parts of different units. 

Reduction of denominate fractions consists in changing 
their denominations without altering their values, 

CASE I. 

121. To reduce a denominate fraction from a lower to a 
higher denomination. 

I. Consider how many units of the given denomination make 
one unit of the next higher, and place 1 over that number form» 
ing a second fraction, 

II. Then consider how many units of the second denomina- 
tion make one unit of the denomination next higher, and place 1 
over that number forming a third fraction, and so on to the 
denomination to which you would reduce. Then reduce the com- 
pound fraction to a simple one (Art. 114). 

EXAMPLES. 

1 . Reduce -J- of a penny to the fraction of a £. 

OPERATION. 

I of 3^ of ^ = £j^. 



The given fraction is ^ of a 
penny. But one penny is equal 
to -j^ of a shilling : hence ^ of 
a penny is equal to ^ of ^ of a shilling. But one shilling is 

Quest. — In three-eighths of a shilling, what is the nnit? In one-half 
of a foot, what is the unit ? When are fractions of the same denomination ? 
When of difierent denominations ? Are one-third of a JC and one-fourth 
of a JC of the same or difierent denominations? One-fourth of a jC and 
one-sixth of a shilling? One-fifth of a shilling and one-half of a penny? 
What is reduction? EEow many shillings in a JC? How many in £2'i 
In 3? In 4? How many pence m !«.? In 2? In 3? In2«. 8(2.? In 
3*. 6d. ? In 5*. Sd, ? How many feet in 3 yards 2ft. ? How many inches ? 
121. How do you reduce a denommate fraction from a lower to a higher 
denominatka? What is the first step ? What the second? What the third? 

6* 
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equal to ^ of a pound : hence ^ of a penny is eqnal to ^ of 
^ of ^ of a £ = ^jiz' '^^^ reason of the role is there- 
fore evident. 

2. Reduce f of a barleycorn to the denomination of yards. 

OPERATION. 

f of j-of^^of J=:y|xyar<fc. 



Since 3 barleycorns 
make an inch, we first 
place 1 over 3 : then as 
12 inches make a foot, we place 1 over 12, and as 3 feet 
make a yard, we next place 1 over 3. 

3. Reduce ^z, avoirdupois to the denomination of tons. 

4. Reduce f of a pint to the fraction of a hogshead. 

5. Reduce ^ of a shilling to the fraction of a jS. 

6. Reduce ^ of a farthing to the fraction of a £. 

7. Reduce |- of a gallon to the fraction of a hogshead. 

8. Reduce f of a shilling to the fraction of a £. 

9. Reduce ^-|^ of a minute to the fraction of a day. 

10. Reduce ^ of a pound to the fraction of a cwt. 

11. Reduce ^ of an ounce to the fraction of a ton. 

12. Reduce ^^^ of a farthing to the fraction of a pound. 

13. Reduce |^ of a penny to the fraction of a pound. 

14. What part of a lb, troy is f of a ptot, ? 

15. What part of a cwt, is ^ of a, lb. avoirdupois ? 

16. What part of a hhd. of wine is j^ of a gallon ? 

CASE II. 

122. To reduce a denominate fraction from a higher to a 
lower denomination. 

I. Consider how many units of the next lower denomination 
make 1 unit of the given denomination, and place 1 under that 
number forming a second fraction, 

II. Then consider how many units of the denomination still 
lower make one unit of the second denomination^ and place 1 

Quest. — 122. How do you reduce a denominate fraction from a higher 
to a lower denomination? What is the first step? What the seoondT What 
thetbitd? 
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under that number forming a third fraction, and so on to the 
denomination to which you would reduce. 

III. Connect all the fractions together, forming a compound 
fraction. Then reduce the compound fraction to a simple one 
(Art. 114.) 

EXAMPLES. 

1. Reduce | of a j& to the fraction of a penny. 

OPERATION. 

I of V of V = ^i^. 



in this example -^ of a pound 
is equal to -I* of 20 shillings. But 
1 shilling is equal to 12 pence ; 
hence, -J^ of a £ = j- of ^ of ^ = ^^d. Hence the reason 
of the rule is manifest. 

2. Reduce ^cwt. to the fraction of a pound. 

3. Reduce -^ of a £ to the fraction of a penny. 

4. Reduce ^ of a day to the fraction of a minute. 

5. Reduce f of an acre to the fraction of a pole. 

6. Reduce |- of a £ to the fraction of a farthing. 

7. Reduce y^^ of a hogshead to the fraction of a gallon. 

8. Reduce ^ of a hushel to the fraction of a pint. 

9. Reduce |- of a day to the fraction of a second. 

10. Reduce f of a tun to the fraction of a gill. 

11. Reduce |^ of a pound to the fraction of a farthing. 

12. Reduce -^^ of a pound' to the fraction of a penny. 

13. Reduce ^^ of a lb. troy to the fraction of a pwt. 

14. Reduce y^ of a cwt. to the fraction of a lb. 

15. Reduce ^ of a week to the fraction of a second. 

16. Reduce |- of a ton to the fraction of an ounce. 

17. Reduce {^ of a yard to the fraction of a nail. 

18. Reduce ^ of a league to the fraction of a foot. 

19. Reduce -^ of a fly to the fraction of a scruple. 

QoKiTd — 133. How xnueh m one*haIf of a £1 One-third of a ghilling? 
One-half of a penny? How much is one-half of a lb. avoirdupois? One- 
fourth of a ton? One-loiirth of a ciot.l One-half of a quarter? One- 
fourth oC a quarter? One-seventh of a quarter? One-fourteenth of a 
qoarUr 1 One-twenty-eighth of a quarter ? 
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123. To find the value of a fraction in integers of a less 
denomination. 

I. Reduce the numerator to the next lower denomtnationy and 
then divide the result by (he denominator. 

II. If there be a remainder , reduce it to the denomination 
still less, and divide again by the denominator. Proceed m the 
same way to the lowest denomination. The several quotients^ 
being connected together, will form the equivalent denominate 
number. 



EXAMPLES. 



1. What is the value of f of a £ 1 

We first bring the pounds to 
shillings. This gives the frac- 
tion ^^ of shillings, which is equal 
to 13 shillings and 1 over. Redu- 
cing this to pence gives the frac- 
tion y of pence, which is equal 
to 4 pence. 



OPERATION. 

2 
20 



3)40 



13*. 



. . 1 Rem. 

12 
3)12 

4d. • 



Ans. 13*. 4d. 



2. What 

3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 



s the value of ^ih. troy ? 
s the value of ^^ of a cwt. ? 
s the value of |^ of an acre ? 
s the value of ^ of a £ ? 



Ans. 

Ans. 

Ans. 

Ans. 

s the value of |^ of a hogshead ? Ans. 
s the value of \^ of a hogshead ? Ans. 
s the value of -^ of a guinea ? Ans. 

3 the value of |- of a lb. troy ? Ans. 

s the value of |^ of a tun of wine ? Ans. 
s the value of ^ of f of a lb. troy ? Ans. 



Quest. — ^How do you find the value of a Iraction in terms of integera of 
a lesB denomination ? 
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12. What is the value of f of a league ? Ans. 

13. What is the value of f off of an acre ? Ans, 

14. What is the value of |^ of 15 yards of cloth ? 

15. What is the value of J- of a tun of wine ? 

16. What is the value of ^j of a butt of beer ? 

17. What is the value of ^ of a year ? 

18. What is the value of f of a chaldron of coal ? 

19. What is the value off of 13^. 4d. ? 

20. What is the value off of 15cm?*. 3qr, Ulb. ? 

21. What is the value of f of a cubic yard? 

22. What quantity of ale is contained in ^ of 15228 cubic 
inches ? 

CASE IV. 

124. To reduce a denominate number to a denominate 
fraction of a given denomination. 

Reduce the number to the lowest denomination mentioned in 
it : then if the reduction is to he made to a denomination still 
less, reduce as in Case IL ; but if to a higher denomination, 
reduce as in Case L 

EXAMPLES. 

1. Reduce 4^. 7d, to the fraction of a £. 

OPERATION. 

4s, 7d. = 65d. 
Then, 55 of T^if of ^ = £^. 



We first reduce the 
given number to the 
lowett denomination 
named in it, viz., pence. 
Then, as the redaction is to be made to pounds, a higher de- 
nominations we reduce by Case I. 

2. What part of a bushel is 2pk. 3qt. ? 

We first reduce to quarts, this ! operation. 

being the lowjMt denomination. i 2pk, 3qt. = 19^^ 
We then reduce to bushels by 1 9 of 4^ of ^ = H^u, 

Case I. ~~" 

■ — — ■ r 

Qunr^— 194. How do you reduce a denominate number to a fraction 
of a givp dmcmination ? 
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3 Redoce 2 feet 2 inches to the fraction of a yard. 

Ans. —- 

4. Reduce 3 gallons 2 quarts to the fraction of a hogshead. 

Aus. 

5. Reduce Iqr. lib. to the fraction of a hundred. 

Ans. cwt. 

6. WTiat part of a hogshead is 3qt. Ipt. ? Ans. 

7. What part of a mile is 6ft. lin. ? Ans. 

8. What part of 3r mile is 1 inch ? Ans. 

9. What part of a month of 30 days, is 1 hour 1 minute 
1 second? Ans. 

10. What part of 1 day is 3Ar. 3m. ? Ans, 

11. What part is 3hr. 3m. of 2 days ? Of 3 ? Of 4 ? Of 
10? Of25? 

12. Reduce 15^. lid. to the fraction of a pound. 

13. Reduce 5^. to the fraction of a shilling. 

- 14« Reduce Icwt. 2qr. 6lb. 3oz. S^r. to the fraction of a 

15. Reduce 5<w. S^gr. to the fraction of a lb. troy. 

16. Reduce 3qr. S^na. to the fraction of an English ell. 

17. Reduce I47da. 15Ar. to the fraction of a year. 

18. What part of a pound is 15^. 9^. ? 

19. What part of a groat is ^ of three halfpence ? 

20. Reduce 4bu. 2\pk. of com to the fraction of a quarter. 

21. Reduce 1^. 3na. to the fraction of a yard. 

22. Reduce 2R. 15P. to the fraction of an acre. 

23. Reduce 23 1 Igr. to the fraction of a fij. 

24. Reduce 3^^ Ipt, 2gi. to the fraction c^ a hogshead. 

25. Reduce 184 cubic inches to the fraction of a cubic 
yard. 

26. Reduce 17^. 3pk. to the fraction of a London chal* 
dron. 

27. Reduce 24^ 33^^ to the fraction of a degree. 

28. Reduce 27gaL 3qt, Ipt, to the fraction of a hogshead, 
beer measure. 
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ADDITION OF VULGAR FRACTIONS. 

125. Addition of integer numbers teaches how to express 
all the units of several numbers by a single number. 

Addition of frctctions teaches how to express the value of 
several fractions hy a single fraction. 

It is plain that we cannot add fractions so long as they 
have different units : for, ^ of a £ and ^ of a shilling make 
neither £,\ nor 1 shilling. 

Neither can we add parts of the same unit unless they are 
like parts ; for ^ of a j& and ^ of a £ make neither |> of a £ 
nor |- of a £. But ^ of a j& and ^ of a £ may be added : 
they make f of a £. So, ^ of a £ and |- of a £ make |- 
of a £. 

Hence, before fractions can be added, two things are 
necessary. 

1st. That the fractions be reduced to the same denomination, 
2d. That they he reduced to a common denominator. 



126. When the fractions to be added are of the same de- 
nomination and have a common denominator. 

Add the numerators together, and place their sum over the 
common denominator: then reduce the fraction to its lowest 
terms, or to its equivalent mixed number. 

Quest. — 1525. What does addition of integer numbers teach? What 
does addition of fractions teach ? What two things are necessary before 
fractions can be added? Can one-half of a JC be added to one-half of a 
shilling without reduction? Can one-half be added to one-fourth without 
reduction? 126. When the fractions are of the same denomination and 
have a common denominator, how do you find their sum? What is the 
sum of one tiiird and two-thirds ? Of three-fourths, one-fouith, and four- 
fourths? Ofthree-fifths, six-fifths, and two-fifths? Of three-sixths, seven- 
■xthf, and nine-Mxths ? Of one-eighth, thiee^Vi^blba, and ioxa<«v^^^\ 
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EXAMPLES. 

1. Add ^, |, ^, &Dd I together. 

h is erident, since all the parts ! operation. 

aie halves, that the true sum will ' 1 -f 3 + 6 + 3 = 13 ; 
be expressed by the numbeT of ', hence, ^ ^ sum. 
halves ; that is, by ihineen halves. 

2. Add I of a £, 4 of a £, and f of a £ together. 

3. What is the sum of | + | + f + V + ¥ - 

4. What is the sum of^ + ir + A + A + TT- 

5. What is the sum of f -f- f + y + V + V T 

6. Whatisthesumof ^-t-T^r + A + lf + if + TT^ 

case II. 

127. When the fractions are of the same denomination but 
have different denominators. 

Reduce complex and compound fractions to simple ones, mixed 
numbers to improper fractions, and all the fractions to a com- 
man denominator. Then add them as in Case I. 

examples. 

1. Add ^, ^, and ^ together. 

By reducing to a com- ' operation. 

mon denominator, the new ■ 6x3x5 = 90 Igt numerator, 

fractions are ; 4 x 2 x 5 = 40 2d numerator. 

f^ + 7§ "i- i^ = W' , 2 X3X2 == 12 3d numerator. 

Which, by reducing to the 2x3x5 = 30 the denominator. 
lowest terms becomes 4 j^ . 

2. Add \ of a £, f of a £, and f of a £ together. 

3. Add together |, ^, 4J, and 6J. Ans. • 

4. Find the least common denominator (Art. 119) and add 
the fractions ^, ^, |, and ^. Ans, 

QuBiT.^ld7. How do you add fraotionB which have different denomi- 
naton? How do you reduce fractions of di&rent denominators to equira- 
J§at fimotiona having a commoiidaiioiDiiiaJbQit 
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5. Find the least common denominator and add ^, |, -I, 
and ^. Ans. 

6. Find the least common denominator and add j of {, 
f of 19, and f of 12 together. Ans. 

7. Add f, ^ of T^ of |, and f of f of 11 together. 

128. When there are mixed numbers, instead of reducing 
them to improper fractions we may add the whole numbers 
and the fractional parts separately and then add their sums. 

EXAMPLES. 

1. Add 19|, 6f, and 4f together. 

OPERATION. 

Whole numbers. Fractional parts. 

19 4- 6 4- 4 = 29. l + | + 4 ^ |6| ^ 1^. 

Hence, 29 + 1^^ = 30^, the sum. 

2. Add together 3^, 6f, 8^^, and 65|. Ans, 

3. Add together f , f , 13, and 18^. Ans, 

4. Add together ^, y, 1, and ^/. Ans, 

5. Add together 38f, 13^, and 9f. Ans, 

6. Add together 6|, 13f, 18^, and 132f. Ans, 

7. Add 3^f 4|;, and ^j together. Ans, 

8. Add f and ^ of ^ of 15f together. Ans. 

45 474 * 

9. Add J, 7|, ^^, and ^^^ together. Ans, * 

CASE III. 

129. When the fractions are of different denominations. 

Reduce the fractions to the same denomination. Then rc- 
diLce all the fractions to a common denominator, and then add 
them as in Case I, 



QuBOT^— 128. How may yoa pioceed whan there are mqpad nmnben? 
129. When the fractions an of diflbrenl denominations, ||bw 'are they 
addi^7 What is the second method 7 
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EXAXPLE8. 

1. Add I of a <£ to f of a shilling 

I of a £ = f of \« = y of a shilling. 

Then, y -f I = W + H = W^- = ¥'• = 14*- 2^- 
Or, the f of a shilling might have heen reduced to the frac- 
tion of a j& thus, 

Then, f + ^ = f|4-^=f^ofa£: which being re- 
duced gives 14^. 2d. 

2. Add f of a yard to f of an inch. 

3. Add ^ of a week, ^ of a day, and J of an hour together. 

4. Add 4^ of a ewt., 8^lb., and 3^^z. together. 

5. Add 1^ miles, ^ furlongs, and 30 rods together. 

Note. — The value of each of the fractions may be found sepa- 
rately, and their several values then added. 

6. Add f of a year, ^ of a week, and |^ of a day together, 
f of a year = f of ^^ days = 219 days. 

^ of a week = ^ of 7 days = 2 days 8 hours. 
^ of a day = ... - 3 hours. 

Am. 22lda. llAr. 

7. Add 1^ of a yard, |^ of a foot, and -g- of a mile together. 

8. Add f of a cwt,, ^ of a lb. l3oz., and ^ of a cwt. 6lb. 
together. 

9. Add f of a pound, f of a shilling, and 4- of a penny 
together. 

10. What is the sum of f of £1 10*., J of £1 10*., and 
^ of a hundred guineas ? 

11. Add i of a lb. troy to -J- of an ounce. Ans, 

12. Add |- of a ton to ^ of a cwt. Ans. 

13. Add |- of 3 ells English to ^j^ of a yard. Ans. • 

14. Add ^ of a yard, ^ of a foot, and ^j of a mile together. 

15. Add -f- of an acre, f of 19 square feet, and ^ of a square 
'"^A together. 
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16. What is the sum of J of a tun of wine and | of a khd. ? 

17. Add f of a chaldron to ^ of a bushel. 

18. Add } of a week, j of a day, and ^ of an hour to- 
gether. 

19. Add ^ of f of a year, f of ^ of a day, and j^ of f of 
19^ hours together. 

SUBTRACTION OF VULGAR FRACTIONS. 

130. It has been shown (Art. 125), that before fractions 
can be added together they must be reduced to the same unit 
and to a common denominator. The same reductions must 
be made before subtraction. 

Subtraction of Vulgar Fractions teaches how to find the 
difference between two fractional numbers, 

CASE I. 

131. When the fractions are of the same denomination 
and have a common denominator. 

Subtract the less numerator from the greater y and place the 
difference over the common denominator, 

EXAMPLES. 

1 . What is the difference between f and -| ? 

Here we have 5 — 3 = 2: hence, f = the difference. 

2. From f^ take \^. Ans. 

3. From |f^ take ff||. Ans. 

4. From ^^^ take |f|. Ans. 

CASE II. 

132. When the fractions are of the same denomination, 
but have different denominators. 

QoBST. — 130. Can one-third of a shilling be subtracted from one-third 
of a jS without reduction ? Can one-fourth of a shilling be subtracted from 
one-fifth of a shilling? What redactions are necessary before subtraction 7 
What is subtraction? 131. How do you subtract fractions of the same 
denomination? 
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Reduce mixed numl^ers la w^cfer fraeiions^ compound and 

cmnpks fraelitms to simple mte^^ and ail the fractions to a com' 
mon dejiominaior : then subtract them as in Case I. 

1 . Wliat is ike difference between f and ^ 1 
Here, | _ ^ = | ^ | - | = J answer. 

2. What IB the difference be I ween 12-} o{ ^ and 2 7 

3- What is the difference between 2^ of a jl^, and ^ of 

4. From ^ of 6, take ff of ^. Ans^ 

5» From | of | of 7, take f of f . Ans, ^-^ 

6. From 37|^, take 3f of ^- Ans. 

7* Wtiat b the diflerence between | and ^^1 Atis. - — — 

8* What 19 the difference between 3|- and |^ of |^ ? 



4gA 
9- What is the difierenc© between -~ and 



34| , 

146,^' 



10. From 11 5f take 39|. Ans. — - 

11. Subtract ^^-^^ from a unit. Ans. 

13. Subtract fj- from 365. Ans. - — — 

13, What is the difference between |^ of 15 and -I df 72 ? 

14, Ti) what fraction must I add | that the sum may be | ? 

1 5, What number is that lo which if 7| be added, the sum 
will bfe 17| ? 

10. What number is that from w^hich if you subtract ^j of 
J of a unit, and to ihe remainder add -| of ^ of a unii, the sum 
will be ? 

CASE III. 

183. When the fractions are of different denominations. 
Rtdnee ike frofti&ns ta the same denomination. Then re- 
date them to a common denaminai&r ; after which su&traet as 

in Va^e L 



Qitieat^'^13!^ Ui^w do yoii subtta^t fractions of di^biient deitcitnmaiors '^ 
Wh {' botwMii OD»^idf nnd ou«-tlunJ1 133* How da yoa 

miihi ich wo afdil^iBnl dfjuonunatujws? 
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EXAMPLES. 

1. "^^al is ihe difference between i of a JG and j of a. 
sMlling ? 

i of a shilling = J of ^^^ = ^^ of a £. 
Then, ^-^=|S-^ = |§ofa£:^9^.8(^, 

2. What is the difference between ^ of a day and ^ of a 
second t 

3* From If of a lb., troy weight, take ^ of an oynce. 

4. What is the difference between ^ of a hogshead and 
^ of a quart ? 

5. From ^ of a j£ take f of a shilling. Ans, 

6. From ^s^. take ^pwt. Atis. 

7. From 4^cwt. take 4^lb. Ans. 

B. What IB the difference between |^ of a pound and |^ of a 

9. From |^ of a lb. troy take 1^ of an ounce, Ans, — — = 

10. From f of a tnn take | of ^ of a lb. Ana* — 

11 ♦ From f off of a khd. of wine take \ of -J^ of a pint. 
13. From |- of a league take I- of a mile. Ans. 

13. From f of 365|^ days take |^ of ^ of an hour. 

14, A pound avoirdupois is equal to XAos^ Wpwt. l^gr. 
troy; what is the difference, in troy weighty between the 
ounce avoirdupois and the ounce troy ? 

MULTIPLICATION OF VULGAR FRACTIONS. 

134* MtJLTiPLiCATiOx is a short method of taking one num^ 
ber, called the multiplicand, as many times as there are units 
in another number, called the multiplier. 

Hence, when the multiplier is less than 1 we do not take the 
vihoh &f the muUipUcand^ but only such a part of it as the mul' 



% 



QuBflT.^^ — 134 Whut is mutliplication f Whul i» reqnifed when Ih* qkiI- 
tiplii^r k \tm than 1 7 Doee mttltipUcjjilion then irnpiy merciade T What 
i» the prwlnct of 8 multiplied by one-lmtf? By one-fciurth '? By one- 
eighth? By tUTeo-halvcH? By eix -halves? Whtit ia the product of 9 
multiplied by one. hftlf? By one- third 7 By one -sixths B^ C(Wf-ipS^x*Jjv1 
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tiplier is of unity. Far example, if the multiplier be one-half 
of unity, the product will be half the multiplicand ; as, for ex- 
ample, the product of 8 multiplied by ^ is 4. If the multi- 
plier be ^ of unity, the product will be one-third of the mul- 
tiplicand. Hence, to multiply by a proper fraction does not 
imply increase, as in the multiplication of whole numbers. 

CASE I. 

135. To multiply a fraction by a whole number. 

Multiply the numerator y or divide the denominator hy ike 
whole number. 

EXAMPLES. 



OPERATION. 

|x4 = y = f = 2i; 
or by dividing the denom- 
inator by 4, we have 



1. Multiply the fraction |- by 4. 

When it is required to mul- 
tiply a fraction by a whole 
number, it is required to in- 
crease the fraction as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator (Art. 98), or by dividing the 
denominator (Art. 101). 

2. Multiply ^ by 12. Ans. 

3. Multiply \\ by 7. Ans. 

4. Multiply V^ by 9. Ans. 

5. Multiply \^ by 5. Ans. 

6. Multiply Hf by 49. Ans. 

7. Multiply \l^ by 357. Ans. 

8. Multiply ^^ by 198, Ans. 

9. Multiply -g^^ by 2433. Ans. 

Quest. — When tho multiplier is leas than 1, how much of the multqili- 
cand is taken? Doee the multiplication by a proper fraction imply inorease? 
135. How do you multiply a fraction by a whole number? 136. What it 
the product of one-sizth by one-seventh ? Of three-fourths by one-half? 
Of six-ninths by three-fifths ? GHve the general rule for the moltqdicatioii 
afinotioDB, 
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CASE II. ' 

136. To multiply one fraction by another. 

Reduce all the mixed numbers to improper frtictions, and all 
compound and complex fractions to simple ones : then multiply 
the numerators together for a numerator, and the denominators 
together for a denominator. 



EXAMPLES. 



OPERATION. 



OPERATION. 

Hence, Ax V=T2jf\r = H- 



1. Multiply f by f. 
In this example f is to be 

taken ^ times ; that is, |- is first 

to be multiplied by 5 and the 

product divided by 7, a result which is obtained by multiply* 

ing the numerators and denominators together. 

2. Multiply I of f by 8|. 

We first reduce the com- 
pound fraction to the simple 
one -^, and the mixed num- 
ber to the equivalent fraction 
^ ; after which, we multi- 
ply the numerators and denominators together. 

3. Multiply 5| by |. Ans, 

4. Multiply IJ by f of 9. Ans. 

5. Multiply ^#f 3 of ^ by 15|. Ans. 

6. Multiply i by f of f . Ans. 

7. Required the product of 6 by f- of 5. Ans. 

8. Required the product of f of f by f of 3f . 

9. Required the product of 3^ by 4^. Ans. 

10. Required the product of 5, f , f of f , and 4^. 

11. Required the product of 4^, f of ^, and 18^. 

12. Required the product of 14, ^, ^ of 9, and 6^. 

13. What is the product of 16f, ~, i, ^, and ^? 



U4 
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I ST. In inultiplyiug by a mixed number, we may first mol- 
li|Uy by tho iutogt>r, then mnltijpijf by tbe fraction^ and then 
»dd tb«» two priHluots together. Tlds is the best method 
whipn the nmuic^nitor of the ftnetiQa is 1. 



EXAMPLES. 



L MuJuply V*t^ by 3 J. 



\Vt» t»r*t iimUi|>ly *^t> by 3: the 
l^nluct is 78. AtWrwarvis we mul- 
X\\il\ wt» bv J: tho prwiuct is 13: 
h«»iu*«» tho t»utm* product is 91. 

*J, Multiply 48 by 8^. 

We first multiply by 8, and then 
add a t»ixth. 

a. Multiply 67 by 9^. 
4. MuUiply 81J by 7 J. 
v'i. Multiply 3756 by 3^. 
6. Multiply *J056 by 5J, 



OPERATION. 

26 

3 

78 
26 X ^ = 13 
91 Ans. 

OPERATION. 

48 X 8 = 384 
48 X i = 8 

392 Ans. 

Ans, • 

Ans, " 

Ans, 

Ans. 



OKNERAL EXAMPLES. 



1 . What is the product of | of f , | of 15J^ and A ^f 2 ? 

4 71 i 

2. What is the continued product of 14f , — , -^, -i, 
^ 5^ 15 y 

Ans, • 



and It 



3. What is the product of i, i ^, i|, ^y, f 

and 20 ? Aiw. 

4. What is the product of f of ^ of 15, and f^ of 11|? 

Ans. 

5. What will 7 yards of cloth cost, at 9f per yard ? 



QuBiT. — 137. How may you multiply by a mixed number? When ■ 
thh the b&tt method! 
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6. What will 32 gallons of brandy cost, at f 1^ per gallon ? 

7. If 1%. of tea <;o8t tl}, wliat will e\lb, cost ? 

8. What will be the cost of 17^ yards of cambric, at 2^ 
shillings per yard ? 

9. What will 15^ barrels of cider come to, at $3 per 
barrel ? . 

10. What will 3f boxes of raisins cost, at $2^ per box ? 

11. What will Ib^ barrels of sugar cost, at 17^^ dollars per 
barrel ? . 

DIVISION OF VULGAR FRACTIONS. 

138. We have seen that division of entire nmnbers ex- 
plains the manner of finding how many times a less number 
is contained in a greater. 

In division of fractions the divisor may be larger than the 
dividend, in which case the quotient will be less than 1. 

For example, divide 1 apple into 4 equal parts. 

Here it is plain that each part will be \ ; or that the divi- 
dend will contain the. divisor but 1 times. 

Again, divide ^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts, each part 
would be expressed by ^. But since the half of the pear 
was divided, each part will be expressed by ^ of |^, or ^. 

In the division of fractions we should note the following 
principles : 

1st. When the dividend is just equal to the divisor, the 
quotient will be 1. 

2d. When the dividend is greater than the divisor, the 
quotient will be greater than 1 . 

Quest. — 138. What does division of whole numbers explain ? In divioiou 
of fractions, may the divisor exceed the dividend? How will the quotient 
then compare with 1 ? If &n apple be divided in 2 equal parts, what will 
express each part? If half an apple be divided into 4 equal parts, what 
will express one of the parts ? What is one-half of one-half? What is one- 
sixth of one-half? What principles do you note in the division of fractions ? 
When win the quotient be 1 7 When greateT than 1 \ 

7 



OPERATION* 
4 . 




4 ^ 2>4 . 
3 3 3 
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3d. When the dividend is less than the divisor, the qito- 
tient will he less than 1 . 

4th. The quotient will be just so many times greater than 
1, as the dividend is greater than the divisor. 

5th. The quotient will be just as many times less than 1, 
as the dividend is less than the divisor. 

CASE I. 

139. To divide a fraction by a whole number. 

Divide the numerator or multiply the denominator hy the 
wJtole number, 

EXAMPLES. 

1. Divide I by 2. 
In the first operation we 

divide the fraction by mul- 
tiplying the denominator 
(Art. 100): in. the second 
we divide the numerator 
(Art. 99), giving the same result in both cases. 

2. Divide ^ by 9. Ans. 

3. Divide ^{^^ by 15. Ans. -^ 

4. Divide ffff by 19. Ans. 

5. Divide ^a^ by 15. Ans. 

6. Divide fj by 8. Ans. 

7. Divide f} by 37. Ans. 

CASE 11. 

140. To divide one fraction by another. 

EXAMPLES. 

1. Let it be required to divide ^ by f . 

The true quotient will be expressed by the complex frac- 

tion ^. 

* 

Qunrr. — ^When will the quotiiont be leas than 1 ? When greater than Ir 
how many ttmes greater? When leeB than 1, how many timea len? 139. 
In how many ways may a fraction be divided by a whole nmnhfirT 140. 
How do you divide one fracUon by anoAhAtt 
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Let the terms of this fraction be now multiplied by the de- 
nominator with its terms inverted: this will not alter the 
yalue of the fraction (An. I02)» and we shall then haye, 

7 T ^ f ^ 

It will be seen that the quotient is obtained by simply multi- 
plying the numerator by the denominator with its terms in- 
verted. This quotient may be further simplified by canceUing 
the common factors 5 and 6, giving ^ for the true quotient. 



SECOND METHOD OF PROOF. 



OPERATION. 



Let us first divide the dividend by 
5. This is done by multiplying the 
denominator (Art. 100); which gives 
^^, But the divisor being but ^ of 5, 
tMs quotient is 8 times too small, since the eighth of a num- 
ber will be contained in the dividend 8 times more than the 
number itself. Therefore, by multiplying -^j^ by 8, we ob- 
tain ^^^ for the true quotient. 

Hence, to divide one fraction by another, 

Reduce compound and complex fractions to simple ones, also 
whole and mixed numbers to improper fractions : then muU 
tiply the dividend by the divisor with its terms inverted, and 
the product reduced to its simplest terms will be the quotient 
sought, 

EXAMPLES. 



1. Divide! by |. 


Ans, 


2. Divide 3| by i. 


Ans. 


3. Divide 16iof!by4|. 


Ans. 


4. Divide 44^ by fj|. 


Ans. 


5. Divide 374 ^7 jfr- 


Ans. -^ • 


6. Divide T«T^ by ^Mr- 


Ans. 


7. Divide i off by f off. 




8. Divide 5 by ^. 


Ans. — — 


9. pivide5205j by| of 91. 


Ans. • 
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10. Divide 100 by 4J. Ans. — - 

11. Divide } of i by |. ; Ans. 

12. Divide f of 50 by 4j^. Ans. 

13. Divide 14| Of J by 3J of 6. Ans. 

14. Divide 34i by —-f-. Ans, 

15. Divide 51^ by ^. Ans. ^— 

16. What number multiplied by } wiU give 15f for the 
product ? 

17. What part of 108 is ^? Ans. ' 

18. What number is that which, if multiplied by f of f of 
15|, will produce |- ? 

19. If lib, of sugar cost ^ of a dollar, what is the price 
per pound ? 

20. If ^- of a dollar will pay for \0\lh. of nails, how much 
is the price per pound ? 

21. If -^ of a yard of cloth cost f 3, what is the price per 
yard? 

22. If $21^ will buy 7^ barrels of apples, how much are 
they per barrel ? 

23. If 4^ gallons of molasses cost 92|-, how much is it 
per quart ? 

24. If \\hhd, of wine cost f250^, how much' is the wine 
per quart ? 

25. If 8 pounds of tea cost 7|- of a dollar, how much is it 
per pound ? 

26. In 8^ weeks a family consumes 165|- pounds of but- 
ter : how much do they consume a week ? 

27. If a piece of cloth containing 176f yards costs 9375|, 
what does it cost per yard ? 

28. Divide 15J of i. of -I of % by $ of 1 of i of ^. 

t I ^ 7 4f 3^ f 
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DECIMAL FRACTIONS. 

141. If the unit I be divided into 10 equal parts, the parts 
are called tenths, because each part is one-tenth of unity. 

If the unit 1 be divided into one hundred equal parts, the 
part^ are called hundredths, hechuse each part is one-hun- 
dredth of unity. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thousandths, because each part is one-thou- 
sandth of unity: and we have similar expressions for the 
parts when the unit is divided into ten thousand, one hundred 
thousand, <&c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimal 
Fractions. They may be written, ' 

Four-tenths, - 3^. 

Six-tenths, ^. 

Forty-five hundredths, - . - - - - ^^. 

125 thousandths, ^3^. 

.1047 ten thousandths, t^%V^- 



Ftom which we see, that in each case the denominator 
gives denomination or name to the fraction ; that is, deter- 
mines whether the p^rts are tenths, hundredths, thousandths, 
&c. 

i42. The denominators of decimal fractions are seldom 
set dowii. The fractions are usually expressed by means of 

QuEffF. — 141. When the unit 1 is divided mto 10 equal parts, what is 
each part called? What is each part called when it is divided into 100 
equal parts? When into 1000? Into 10,000, &c.? How are decimal 
fractions formed ? Wbftt gives denomination to the fraction? 142. Are 
the denominators of decimal fractions generally set down? How are the 
fractions expressed? 
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a comma, or period, which is called the decimal point, and 
is placed at the left of the numerator. ^ 

Thus, ^ - - is written - - .4 

. .45 

- .125 

- .1047. 
<&c., &;c., ^ &c. 

This manner of expressing decinjal fractions is a mere 
language, and is used to avoid the inconvenience of writing 
the denominators. The denominator, howevet, of every deci- 
mal fraction is always understood. It is a unit 1, with as 
many ciphers annexed as there are places of figures in the nu' 
tnerator. 

The place next to the decimal point is called tenths; the 
next place to the right, the place of hundredths ; the next, 
the place of thousandths ; and so on for places further to 
the right, according to the following table. 

DECIMAL NUMERATION TABLB. 




1 1 I *S J I ^ 

.4 is read 4 tenths. 

.6 4 " « 64 hundredths. 

.0 '6 4 " «* 64 thousandths. 

.6754 " " 6754 ten-thousandths. 

.01234 « " 1234 hundred-thousandths. 

.007654 '" " 7654 millionths. 

.0043604 " " 43604 ten-millionths. 

Quest. — Is the denominator undeistood? What is it? What is the 
place next the decimal point called? The next? The thiid, &c? Which 
way are decimals numerated? 
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Deoimal fractions are numerated from the left hand to the 
right, beginning vith the tenths, hmidredths, &c., as^ in the 
table. 

143. Let us now write and numerate the following deci- 
mals. 

Four-tenths, - - - - .4. 

Four hundredths, - - - .0 4. 

Four thousandths, - - - .0 4. 

Four ten-thousandths, - - .0 4. 

Four hundred thousandths, - - - .00004. 

Four millionths, - - - .000004. 

Four ten-iT)illionths, - - - .0000004. 

Here we see, that the same figure expresses different parts 
of the unit, according to the place which it occupies. 
But 3^ of TIT is equal to ^j^ = .04. 

A of T^ " " TTrtnr=<>04. 

A of T^ " « ^^,^ = .0004. 

A of TTTW " " TTn^uxnr = -00004. 
A of roriW " " unr^ornr = -000004. 
A of TcnrSxnnF " " ■ i^rniWcr = -0000004. 

Therefore the value of the parts of a unit^ expressed hy the 
different figures in passing from the left to the right, diminishes 
in a tenfold proportion. 

Hence, ten of the parts in any one of the places are equal 
to one of the parts in the place next to the. left ; that is, ten 
thousandths make one hundredth, ten hundredths make one- 
tenth, and ten-tenths a unit 1 . 

This law of increase from the right hand towards the left, 
is the same as in whole numbers. Therefore, whole numbers 
and decimal fractions may he united hy placing the decimal 
point between them. Thus, 

Qunrr^ — 143. Does the valae of a figure depend upon the place which 

it occupieB? How does the yalue change from the left towaids the right? 

What do ten parts of any one place make? How do they increase ftwn. 

the right towards the left? £U>w may whole numhers he joined with deci- 

*mab? 
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Whole nnmben. DecqnaliL 
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83630641 . 047897 6. 



A number composed partly ;of a whole number and partly 
of a decimal, is called a mixed ntunber. 

Write the following numbers in figures," and numerate 
them. 

1. Forty-one, and three tenths. 41.3. 

2. Sixteen, and three millionths. 16.000003. 

3. Five, and nine hundredths. 5.09. 

4. Sixty-five, and fifteen thousandths. 

5. Eighty, and three millionths. 

6. Two, and three hundred millionths. 

7. Four hundred and ninety-two thousandths. 

8. Three thousand, and twenty-one ten-thousandths. 

9. Forty-seven, and twenty-one ten-thousandths. 

10. Fifteen hundred and three millionths. 

11. Thirty-nine, and six hundred and forty thousandths. 

12. Three thousand, eight hundred and forty millionths. 

13. Six hundred and fifty thousandths. 

14. Fifty thousand, and four hundredths. 

] 5. Six himdred, and eighteen ten-thousandths. 

16. Three millionths. 

17. Thirty-nine hundred-thousandths. 

144. The denominations of Federal Money will correspond 
to the decimal division, if we regard 1 dollar as the unit. 

Quest. — What is a number called when cofinposed partly of whole nam- 
hers and partly of decunals? 144 If the denominations of FcHcleral Money- 
bo expressed decimally, what is the unit? 



D£CIHAI« FRAGTieNS. 153 

For, the dimes • are teilths of, the dollar, the cents are hun- 
dredths of the dollar, and the mills, being tenths of the cent, 
are thousandths of the dollar. 

EXAMPLES. 

1. Express 817, 3 dimes 8 cents and 9 mills decimally. 

2. Express $92, 8 dimes 9 cents 5 mills decimally. 

3. Express 8107, 9 dimes 6 cents 8 mills decimally. 

4. Express 847 and 25 cents decimally. 

5. Express 839, 39 cents and 7 mills decimally. 

6. Express 812 and 3 mills decimally. Ans, 

7. Express 8147 and 4 cents decimally. Ans. 

- 8. Express 8148, 4 mills decimally. Ans, 

9. Express four doUars, six mills decimally. Ans. ' 

10. Express 814, 3 cents 9 mills decimally. Ans. 

11. Express 8149,- 33 cents 2 mills decimally. 

12. Express 81328, 5 mills decimally. Ans. 

13. Express 9 dimes 4 mills decimally. Ans. 

14. Express 5 cents 8 mills decimally. Ans. 

15. Express 83856, 2 cents decimally.. Ans. 

145. A cipher is annexed to a number when it is placed 
on the right of it. If ciphers be annexed to the numerator of 
a decimal fraction, the same number of ciphers must also be 
annexed to the denominator; for there must always be as 
many ciphers in the denondnator as there are places of fig- 
ures in the numerator (Art. 142). The numerator and de- 
nominator will therefore be multiplied by the same number, 
and consequently the value of the fraction will not be changed 
(Art. 102). Hence, 

Annexing ciphers to a decimal fraction does not alter its 
value. 

QuKiT.^ — ^What part of a dollar is one dime ? What part of a dime is a 
cent? What part of • cent is a mill? What part of a dollar is 1 cent? 
1 mill? 145. When is a cipher annexed to a number? Does the annex- 
ing of Gipbras to a decimal alter its yalue? Why not? What do three- 
tenths become by annexing a cipher? What by annexingf two ciphew? 

7* 
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We may take as an example the decimal J3 ^=^. If, 
now, we ami'ex a cipher to the numerator, we must, at the 
same time, annex one to the denominator, which gives 
.30 = ^^^ by annexing one cipher^ 
.300 = -nnfir ^7 ^-nnexing two ciphers^ 
.3000 = T^^y^ all of which are equal to ^ = .3. 
Also, .5 = 3^ ^ .50 = ^ = .500 = ^^a/Jy. 
Also, .8 = .80 = .800 = .8000 = .80000. 

146. Prefixing a cipher is placing it on the left of a num- 
ber. If ciphers be prefixed to the numerator of a decimal 
fraction, that is, placed at the left hand of the significant fig- 
ures, the same number of ciphers must be annexed to the 
denominator. Now, the numerator will remain' unchanged 
while the denominator will be increased ten times for every 
cipher which is annexed, and the value of the fraction will 
be decreased in the same proportion (Art. 100). Hence, 

Prefixing ciphers to a decimal fraction diminishes its vahu 
ten times for every ciplier prefixed. 

Take as an example the fraction .2 = ^. 

.02 = ^^ by prefixing one cipher, 
.002 = jYJ^ p by prefixing two ciphers, 
.0002 = lyoVo by prefixing three ciphers : 

in which the fraction is diminished ten times for every cipher 
prefixed. 

Also, .03 becomes .003 by prefixing one cipher; and 
.0003 by prefixing two. 

Quest. — ^What does .8 become by annexiiig a cipher? By ■Tif^^rmg 
two ciphers? By annexmg three ciphers? 146. When is a cipher pre- 
fixed to a numher? When prefixed to a decimal, does it increase the na- 
merator? Does it increase the denominator? What eflfect then has it on 
the value of the fraction ? What does 5 become by prefixmg a cipher? By 
prefixing two ciphers ? By prefixing three ? What does .07 became bf_ 
prefixing a cipher? By prefixing two? By prefixing three? By Jnefixiiig 
fonrl 
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ADDITION OF DECIMAL FRACTIONS. 

147. It Aust be recollected that only like parts of unity- 
can be added - together, and therefore in setting down the 
numbers for addition, the figures occupying places of the 
same value must be placed directly under each other. 

The addition of decimal fractions is then made in the same 
manner as that of whole numbers. 

Add 37.04, 704.3, and .0376 together. 



OPERATION. 
37,04 

704.3 

.0376 
741.3776 



In this example, we place the tenths 
under tenths, the hundredths under hun- 
dredths, and this brings the decimal points 
and the like parts of the unit directly un- 
der each other. We then add as in whole 
numbers. 

Hence, for addition of decimals, 

I. Set down the numbers, to be added so that tenths shall fall 
under tenths^ hundredths tender hundredths, ^c. This will bring 
all the decimal points under each other, 

II. Then add as in simple numbers and point off in the sum, 
from the right hand, so many places for decimals as are equal 
to the greatest number of places in any of the added numbers, 

EXAMPLES. 

1. Add 6.035, 763.196, 445.3741, and 91.5754 together. 

2. Add 465.103113, .78012, 1.34976, .3549, and 61.11. 

3. Add 57.406 -f- 97.004 + 4 + .6 + .06 + .3. 

4. Add .0009 -f- 1.0436 + .4 -F .05 + .047. 

5. Add .0049 + 49.0426 + 37.0410 + 360.0039. 

6. Add 5.714, 3.456, .543, 17.4957 together. 

QuESTd — 147. What parts of unity may be added together? How do 
you set down the numbers for addition ? How will the decimal points fall? 
How do you then add? How many decimal places do you point off in 
the sum? 
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7. Add 3.754, 47.5, .00857, 37.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71 .25, 1.749, 1759.5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005, .0057, 31.008, .00594 together. 

12. Required the sum of 9 tenths, 19 hundredths, 18 thoB- 
sandths, 211 hundred- thousandths, and 19 miliionths. 

13. Required the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-one 
thousandths. 

14. Required the sum of two hundred dollars one dime 
three cents and nine mills, four -hundred and forty dollars 
nine mills, and one dollar one dime and one mill. 

15. What is the sum of one tenth, one hundredth, and one 
thousandth ? 

16. What is the sum of 4, and 6 ten-thousandths? 

17. What is the sum of 3 thousandths, 9 miliionths^ 5 hon- 
dredths, 6 hundredths, 3 tenths, and 2 units ? 

18. Required, in dollars and decimals, the sum of one dol- 
lar one dime one cent one mill, six dollars three mills, four 
dollars eight cents, nine dollars six mills, one hundred dollars 
six dimes, nine dimes one mill, and eight dollars six cents. 

19. What is the sum of 4 dollars 6 cents, 9 dollars 3 mills, 
14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9 dimes 9 
cents 9 mills, 999 dollars 9 dimes 1 mill, 4 mills, 6 mills, and 
1 miU? 

SUBTRACTION OF DECLMAL FRACTIONS. 

148. Subtraction of Decimal Fractions teaches how to find 
the difierence between two decimal numbers. 
1. From 3.275 take .0879. 
In this example a cipher is annexed to operation. 



the minuend to make the number of deci- 
mal places equal to the number in the 
subtrahend. This does not alter the value 
of the minuend (Art. 145). 



3.2750 

.0879 

3.1871 
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Hence, for the subtraction of decimal numbers, 

1. Set down the less number under the greater, so that figures 
occupying places of the same value shall fall directly under each 
other, 

II. Then subtract as in simple numbers, and point of in the 
remainder as many places for decimals as are equal to the great- 
ut number of places 19 either of the given numbers, 

EXAHPr.ES. 

2. From 3278 take .0879. Ans. 

3. Frpm 291.10001 take 41.496. Ans, 

4. From 10.00001 take .111111. Ans. 

5. Required the difference between 57.49 and 5.768. 

6. What is the difference between .3054 and 3.075? 

7. Required the difference between 1745.3 and 173.45. 

8. What is the difference between seven-tenths and 54 
ten-thousandths ? 

9. What is the difference between .105 and 1.00075? 

10. What is the difference between 150.43 and 754.355? 

11. From 1754.754 take 375.49478. Ans, 

12. Take 75.304 from 175.01. Ans, 

13. Required the difference between 17.541 and 35.49. 

14. Required the difference between 7 tenths and 7 mil- 
tionths. 

15. From 396 take 8 ten-thousandths. Ans, 

16. From 1 take one-thousandths Ans, 

17. From 6374 take one-tenth. Ans, 

18. From 365.0075 take 5 millionths. Ans, 

19. From 21.004 take 98 ten-thousandths. Ans. 

20. From 260.3609 take 47 ten-millionths. Ans, 

21. From 10.0302 take 19 millionths. Ans, 

22. From 2.03 take 6 ten-thousandlhs. Ans, 

Qown, — 148. What does subtraction teaeh? How do yoa set down the 
nmnbeiB for subtraction? How do yoa thensabtract? How many decip 
mal places do you point off in the remaindert 
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MULTIPLICATION OF DECIMAL FRACnON& 

149.— 1. Multiply :37 by .8. 

We may first write .37 = ^^, and .8 = ^. 



OPERATION. 

•37=.^. 

.296 = ^«tfl,. 
?= .296. 



If, now, we multiply the fraction ^j^ 
by ^, we find the product to be ^^ ; 
the number of ciphers in the denomina- 
tor of this product is equal to the number 
of decimal places in the two factors, and 
the same will be true for any two factors 
whatever. 

2. Multiply .3 by 0.2. 

OPERATION. 

.3 X .02 =T^x^ = rTfe7=. 006 answer. 

Now, to express the 6 thousandths decimally, we have to 
prefix two ciphers to the 6, and this makes as many decimal 
places in the product as there are in both multiplicand. and 
multiplier. 

Therefore, to multiply one decimal by another, 

Multiply as in simple numbers^ and point off in the product, 
from the right hand, as many figures for decimals (is are equal 
to the number of decimal places in the multiplicand and muUi- 
pUer ; and if there he not so many in the product^ supply the 
deficiency by prefixing ciphers. 



EXAMPLES. 



1. Multiply 3.049 by .012. 

(2.) 
Multiply 365.491 
by .901 

Ans, 



Ans. .036588. 
(3.) 
Multiply 496.0135 
b y 1.496 

Ans, 



Qinwr.— -149. After mnltiplyiiig, how many decimal places will you point 
off in the prodnct? When there are not so many m the prodnet» what da 
you do? Give the rule for the multiplication of decimals. 
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4. Multiply one and one millionth by one thousandth. 

5. Multiply 473.54 by .057. Ans, 

6. Multiply 137.549 by 75.437. Ans, - — 

7. Multiply 3.7495 by 73487. Ans, 

8. Multiply .04375 by .47134. Ans. 

9. Multiply .371343 by 75493. Ans. 

10. Multiply 49.0754 by 3.5714. Ans. 

11. Multiply .573005 by .000754. Ans. 

12. Multiply ,375494 by 574.375. Ans. 



13. Multiply two hundred and ninety-four millionths, by 
one millionth. 

14. Multiply three hundred, and twenty-seven hundredths 
by 62. Ans. 

15. Multiply 93.01401 by 10.03962. Ans. 

16. What is the product of five-tenths by five-tenths ? 

17. What is the product of five-tenths by &vq thousandths ? 

18. Mlultiply 596.04 by 0.000012. Ans. 

19. Multiply 38049.079 by 0.000016. Ans. 

20. Multiply 1192.08 by 0.000024. Ans. 

21. Multiply 76098.158 by 0.000032. Ans. 

CONTRACTION IN MULTIPLICATION. 

150. Contraction in the multiplication of decimals is a 
short method of finding the product of two decimal numbers 
in such a manner, that it shall contain but a given number 
of decimal places. 

1. Let it be required to find the product of 2.38645 multi- 
plied by 38.2175, in such a manner that it shall contain but 
four decimal places. 

In this example it is proposed to take the multiplicand 
2.38645, 38 times, then 2 tenths times, then 1 hundredth 
times, then 7 thousandth times, then 5 ten-thousandth times, 

QoBST^ — 150. What is contraction in the multiplication of decimab? 
What if proposed in the example ? How are the nnmbeni written down for 
multiplication? 



715935 

190916 

4773 

239 

167 

12 

91.2042 
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and the sum of these several products will be the product 
sought. 

Write the place of the multiplier on operation. 

the left of the decimal point, directly un- 2.38645 

der that place of the multiplicand which 5712.83 

is to be retained in the product, and the 
remaining places of integer numbers, if 
any, to the right, and then write the deci- 
mal places to the left in their order, tenths, 
hundredths, &c. 

When the numbers are so written, the 
product of any fgurc in the multiplier by 
the figure of the multiplicand directly over it, will be of the 
same order of value as the last figure to be retained in the 
product. Therefore, the first figure of each product is always 
to be arranged directly under the last retained figure of the 
multiplicand. But it is the whole of the multiplicand which 
should be multiplied by each figure of the multiplier, and not 
a part of it only. Hence, to compensate for the part omitted, 
we begin with the figure to the right of the one directly over 
any multiplier, and carry one when the product is greater 
than 5 and less than 15, 2 when it falls between 15 and 25, 
3 when it falls between 25 and 35, and so on for the higher 
numbers. 

For example, when we multiply by the 8, instead of say- 
ing 8 times 4 are 32, and writing down the 2, we say first, 
8 times 5 are 40, and then carry 4 to the product 32, which 
gives 36. So, when we multiply by the last figure 5, we first 
say, 5 times 3 are 15, then 5 times 2 are 10 and 2 to carry 
make 12, which is written down. 

EXAMPLES. 

1. Multiply 36.74637 by 127.0463, retaining three decimal 
places in the product. 

Quest. — ^When tlie numben are so written, what will bo the order of 
valae of the product of auy figrore of the multiplier by the figure directly 
over it? Where then is the fiiBt figure by each prodact to be writtanT 
How do yoa compensate for tlie part omitted ? 
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CONTRACTION. 

36.74^37 

3640.721 

3674637 

73491^7 

257224 

1470 

220 

11 

4668.489 



COMMON WAY. 

36.74637 
127.0463 



11023911 
22047822 
14698548 
25722459 
7349274 
3674637 
4668.490346931 



2. Multiply 54,7494367 by 4.714753, reserving five places 
of decimals in the product. 

3. Multiply 475.710564 by .3416494, retaining three deci- 
mal places in the product. 

4. Multiply 3754.4078 by .734576, retaining five decimal 
places in the product. 

5. vMuhiply 4745.679 by 751.4549, and reserve only whole 
numbers in thie product. 

15 L Note. — ^When a decimal number is to be multiplied by 10, 
100, 1000, Ac, the multiplication may be made by removing the 
decimal point as many places to the right hand as there are ciphers 
in the multiplier ; and if there be not so many figures on the right 
of the decimal point, supply the deficiency by annexing ciphers. 



Thus, 6.79 multiplied by 



Also, 370.036 multiplied by *« 



10 1 




r 67.9 


100 




679. 


1000 


>■ nz •< 


6790. 


10000 




67900. 


100000 




[_ 679000. 


10 1 




r 3700.36 


100 




37003.6 


1000 


► = ^ 


370036. 


10000 




3700360. 


100000 




37003600. 



QouTw-*151. How do you multiply a deonnal number by 10, 100, 1000, 
&^t If there are not as many decimal figures as there are ciphers in the 
multiplier, wl^fit do you do? 



162 DIVISION OF DECIMAL FRACTIONS. 



DIVISION OF DECIMAL FRACnON& 

152. Division of Decimal Fractions is similar to that of 
simple numbers. 

We have just seen that, if one decimal fraction be multi- 
plied by another, the product will contain as many places of 
decimals as there were in both the factors. Now, if this 
product be divided by one of the factors, the quotient will be 
the other factor (Art. 79). Hence, in division, the dividend 
must contain just as many decimal places as the divisor and 
quotient together. The quotient, therefore, will contain as many 
places as the dividend, less those of the divisor. 

EXAMPLES, 



60.21)1.38483(23 
1.2042 
18063 
18063 
Ans. .023. 



1. Divide 1.38483 by 60.21. 
There are five decimal places in operation. 

the dividend, and two in the divi- 
sor: there must therefore be three 
places in the quotient : hence one 
must be prefixed to the 23, and 
the decimal point placed before it. 
Hence, for the division of decimals, 

Divide as in simple numbers, and point off in the quotient, 
from the right hand, so many places for decimals as the deci' 
mal places in the dividend exceed those in the divisor ; and if 
there are not so many, supply the deficiency by prefixing ciphers, 

2. Divide 4.6842 by 2.11. Ans. 

3. Divide 12.82561 by 1.505. Ans. 

4. Divide 33.66431 by 1.01. Ans. 

Quest. — 152. If one decimal fractkm be multiplied by another, how many 
decimal places will there be in the product? How does the number of 
decimal places in the dividend compare with those in the divisor and quo- 
tient 7 How do you determine the number of decimal places in the quotient? 
If the divisor contains four places and the dividend six, how many in the 
quotient? If the divisor contains three places and the dividend five, how 
many in the quotient ? Give the rule for the division of decipialB. 
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5. Divide .010001 by .01. Ans. 

6. Divide 24.8410 by .002. Ans. 

7. What is the quotient of 75.15204, divided by 3 ? By .3 ? 
By .03? By .003 ? By .0003 ? 

8. What is the quotient of 389.27688, divided by 8 ? By 
.08 ? By .008 ? By .0008 ? By .00008 ? 

9. What is the quotient of 374.598, divided by 9 ? By .9 ? 
By .09 ? By .009 ? By .0009 ? By .00009 ? 

10. What is the quotient of 1528.4086488, divided by 6? 
By .06 ? By .006 ? By .0006 ? By .00006 ? By .000006 ? 

11. Divide 17.543275 by 125.7. Ans. 

12. Divide 1437.5435 by .7493. Ans. 

13. Divide .000177089 by .0374. Ans. 

14. Divide 1674.35520 by 960. Ans. 

15. Divide 120463.2000 by 1728. Ans. 

16. Divide 47.54936 by 34.75. Ans. 

17. Divide 74.35716 by .00573. Ans. 

18. Divide .37545987 by 75.714. Ans. 

153. Nol-E 1. — ^When any decimal number is to be divided by 
10, 100, 1000, &c., the division is made by removing the decimal 
point as many places to the left as there are O^s in the divisor ; and 
if there be not so many figures on the left of the decimal point, the 
deficiency must be supplied by prefixing ciphers. 



27.69 divided by 



10 
100 
1000 
10000 

no 

100 

642.89 divided by -{ 1000 
10000 
100000 



2.769 
.2769 
.02769 
.002769 
64.289 
6.4289 
.64289 
.064289 
.0064289 



Q oi W d 153. How do you divide a decimal numher hy 10, 100, lOOO, 
&c.t If tbere-bo not as many figures to the left of the decimal point as 
there mte ciphers nr the divisor, what do you do? 



164 



DIVISION OF DECIMAL FRACTIONS. 



154. NoTB 3. — ^When there are more decimal places in the divi- 
aor than in the dividend, annex as many ciphers to the dividend as 
are necessary to make its decimal places equal to those of the 
divisor ; all the figures of the quotient will then be whole numbers. 
Always bear in mind that the quotient is as many times greater than 
unity, as the dividend is greater than the divisor. 



EXAMPLES. 

1. Divide 4397.4 by 3.49. 

We annex one to the dividend. 
Had it contained no decimal place 
we should have annexed two. 



operation. 
3.49)4397.40(;L260 
349 
907 
698 



2094 
2094 



Ans. 1260. 

2. Divide 1097.01097 by .100001. Ans. • 

3. Divide 9811.0047 by .1629735. Ans. 

4. Divide .1 by .0001. Ans. 

5. Divide 10 by .1. Ans. 

6. Divide 6 by .6. By .06. By .006. By .2. By .3. 
By .003. By .5. By .005. By .000012. 

155. Note 3. — ^When it is necessary to continue the division 
farther than the figures of the dividend will allow, we may annex 
ciphers to it, and consider them as decimal places. 



EXAMPLES. 

1. Divide 4.25 by 1.25. 

In this example, after having ex- 
hausted the decimals of the dividend, 
we annex an 0, and then the decimal 
places used in the dividend will exceed 
those in the divisor by 1. 



OPERATION. 

1.25)4.25(3.4 
3.75 
500 
500 



Ans, 3.4 



Quest. — ^154. If there are more decimal places in the divisor than in the 
•dividend, what do you do? What will the figures of the quotient then be? 
155. How do you continue the division after you have faroug^t down all the 
£gareB of the dividend ? 
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2. Divide .2 by .06. 

We see in this example that the di- 
vision will neyer terminate. In such 
cases the division should be carried to 
the third or fourth place, which will 
give the answer true enough for all 
practical purposes, and the sign + 
should then be written, to show that 
the division may still be continued. 

3. Divide 37.4 by 4.5. 

4. Divide 586.4 by 375. 

5. Divide 94.0369 by 81.032. 



OPERATION. 

.06).20(3.333 + 
18 
20 
18 

20 
18 
20 



Ans. 3.333-f . 



Ans. 
Ans, 
Ans, 



REMARKS. 

156. Tlte unit of Federal Money, the currency of the 
United States, is one dollar, and all the lower denominations, 
dimes, cents, and mills, are decimals of the dollar. Hence, 
all the operations upon Federal Money are the same as the 
corresponding operations on decimal fractions. 

iPPLICATIONS IN THE FOUR PRECEDING RULES. 

1. A merchant sold 4 parcels of cloth ; the 1st contained 
239 and 3 thousandths yards ; the 2d, 6 and 5 tenths yards ; 
the 3d, 4 and one hundredth yards ; the 4th, 90 and one mil- 
lionth yards : how many yards did he sell in all ? 

2. A merchant buys three chests of tea ; the fivst contains 
70 and one thousandth lb. ; the second, 49 and one ten-thou- 
sandth Ih. ; the third, 36 and one-tenth lb, : how much did 
he buy in all ? 

3. What is the sum of $20 and three hundredths ; $44 
and one-tenth, $6 and one thousandth, and $18 and one hun- 
dredth ? 

QuKST. — ^When the division does not tenninate, what sign do yon place 
after the quotient ? What does it show? 156. What is the unit of the cur- 
rency of the United States? What parts of this unit are the inferior de- 
nominatioiis, dimes, cents, and mills? 
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4. A pots in trade «I5<>4.34-J; B puts in $350,1965; 
C puts in $100.11 : D puts in 999.334; and £ puts in 
99001.31 : what is the whole amount put in ? 

5. B has $936. and A has 85, 3 dimes, and 1 mill : how 
much more money has B than A ! 

6. A merchant buys 1 12.5 yards of cloth, at one dollar twen- 
ty-dve cents per yard: how much does the whole come to? 

7. A farmer sells to a merchant 13.12 cords of wood at 
94J25 per cord, and 17 bushels of wheat at 81.06 per bushel : 
he is to take in payment 13 yards of broadcloth at $4.07 per 
yard, and the remainder in cash: how much money did he 
receive ? 

8. If 11 men had each 9339 1 dime 9 cents and 3 mills, 
what would be the total amount of their money ? 

9. If one man can remove 5.91 cubic yards of earth in a 
day, how much could 38 men remoTO ? 

10. What is the cost of 24.9 yards of cloth, at $5.47 per 
yard? 

11. If a man earns one dollar and one mill per day, how 
much will he earn in a year ? • 

12. What will be the cost of 675 thousandths of a cord of 
wood, at 92 per cord ? 

13. A farmer purchased a farm containing 56 acres of 
woodland, for wluch he paid 946.347 per acre ; 176 acres 
of meadow land at the rate of 959.465 per acre ; besides 
which there was a swamp on the farm that covered 37 acres, 
for which he was charged 913.836 per acre. What was the 
area of the land ; what its cost ; and what the average price 
per acre ? 

14. A person dying has 98345 in cash, and 6 houses 
valued at 94379.837 each ; he ordered his debts to be paid, 
amounting to 93976.480, and 9120 to be expended at his 
funeral ; the residue was to be divided among his five sons 
in the following manner: the eldest was to have a fourth 
part, and each of the other sons to have equal shares. What 
was the sliare of oach son ? 
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CONTRACTION IN DIVISION. 

167. Contraction in division is a short method of obtaining 
the quotient of one decimal number divided by another. 

- EXAMPLES 

1. Divide 754.347385 by 61.34775, and let the quotient 
contain three places of decimals. 

common method. 
61.34775)754.34738500(12.296 contracted method. 

7 75 61.34775)754.347385(12.296 

J988 6134B 



61347 



14086 

12269550 14086 

"18174385 ^^^^^ 

1226 9550 1817 

48350 1227 



590 
552 



12975 590 

38353750 ££? 

36', 808650 38 

11545100 £Z 

J: 

It is plain that all the work by the common method, which 
stands on the right of the vertical line, does not affect the 
quotient figures. On what principle is the work omitted in 
the contracted method ? 

In every division, the first figure of the quotient will always 
he of the same order of value as that figure of the dividend un^ 
der which is written the product of the first figure of the quo- 
tient by the unifs figure of the divisor. 

Having determined the order of value of the first quotient 
figure, make use of as many figures of the divisor as you wish 
places of figures in the quotient. 

Let each remainder be a new dividend, and in each follow- 
ing division omit one figure to the right hand of the divisor. 

Quest. — 157. What is contraction in divimon? In every division, what 
will bo the order of the first quotient figure? How many figures of the 
divieor will you qm? How will you then make the diVwoik'X 
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observing to carry for the increase of the figures out off, as in 
contraction of multiplication. 

In the example above, the order of the first quotient figure 
was obviously tens ; hence, as there were three decimal 
places required in the quotient, five figures of the divisor must 
be used. 

2. Divide 59 by .74571345, and let the quotient contain 
four places of decimals. 

3. Divide 17493.407704962 by 495.783269, and let the 
quotient contain four places of decimals. 

4. Divide 98.187437 by 8.4765618, and let the quotient 
contain ten places of decimals. 

5. Divide 47194.379457 by 14.73495, and let the quotient 
contain as many decimal places as there will be integers in it. 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

168. The value of every vulgar fraction is equal to the 
quotient arising from dividing the numerator by the denomi- 
nator (Art. 94). 

EXAMPLES. 

1. What is the value in decimals of ft 

We first divide 9 by 2, which operation. 

gives a quotient 4, and 1 for a re- |^ = 4J ; but 

mainder. Now, 1 is equal to 10 4^ = 4\p = 4.5. 

tenths. If, then, we add a cipher, ' 

2 will divide 10, giving the quotient 5 tenths. Hence, the 
true quotient is 4.5. 

2. What is the value of ^ ? 



OPERATION. 

V = 3^; but 

3| = 3JLp = 3.25. 



We first divide by 4, which gives 
a quotient 3 and a remainder 1. 
But 1 is equal to 100 hundredths. 
If, then, we add two ciphers, 4 will 
divide the 100, giving a quotient of 25 hundredths. 

QuBBT.— What is the order of the fint quotient figure in Ex. 2? In St 
In 4? 158. What is the value of a fraction equal to? What k fiw 
vaJne of four-hahres? 
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Hence, to reduce a Yulg9.r fraction to a decimal, 

I. Annex one or more ciphers to tlie numerator and then Jt- 
vide hy the denominator. 

II. If there is a remainder, annex a cipher or ciphers, and 
divide again, and continue to annex ciphers and to divide until 
there is no remainder, or until the quotient is sufficiently exact : 
the number of decimal places to be pointed off in the quotient is 
the same as the number of ciphers used; and when there are not 
so many, ciphers must be prefixed to supply the deficiency. 



EXAMPLES. 

1 . Reduce ^^ to its equivalent decimal. 



OPERATION. 

125)635(5.08 
625 



We here use two ciphers, and there- 
fore point off two decimal places in the ^000 
quotient. 1000 

2. Reduce \ and y|^ to decimals. Ans, - 

3. Reduce ^, ^, y^^, and goVofi ^^ decimals- 

4. Reduce J and yyVj ^^ decimals. Ans. - 
'5. Reduce aioHnSl ^ ^ decimal. Ans. 



6. Reduce |^, \\\\ , ffff » fir ^ decimals. Ans. 

7. Reduce xTrff ^ decimals. Ans. 

8. Reduce ^^ to decimals. Ans. 

9. Reduce ^^g^^ to decimals. Ans. 

10. Reduce iVaV^ *® decimals. Ans. 

11. Reduce ao^l^^oo to decimals. Ans. 

12. Reduce ^ to decimals. Ans. 

13. Reduce ^ to decimals. Ans. 

14. Reduce ^ to decimals. Ans. 

15. Reduce ^ to decimals. Ans. 

16. Reduce ^\\^ to decimals. Ans. 

17. Reduce \^^ to decimals. Ans. 

QuEBT. — What is the decimal value of one-half 7 Of three-fourths 7 Of 
dbc-iburtfafl? Of nme-halves? Of seven-halves? Of five-fourths? Of one- 
iborth 7 Give the rule for reducmg a vulgar fraction to a decimaL 

a 



ITO 



fiKDt7GTI9 



imMQUmATK BECiUALB. 



10. Wlist is the decLzoal Talne of f oi f multipllad hf /^ I 

19. Wbsl 19 ibe Talua in decimftk af ^ of |^ of ^ divided 

20. A mftn awns j^ of m sliip ; he seiU ^ of his share : 
whai pan is that of tha whole, expressed in decimals ? 

21 . Boughi ^ of S7^ bushels of wheat for ^ of 7 doH^i^ 
a btishel ; how much did it conte lo^ expressed in decimak ? 

22. If a man receLyes | of t dollar ai one time, 7^ at 
another, and Sf at a thiid: how many in all, ejcpressed id 
decimals ? 

23. What decimal is equal to | of 18, and ^ of ^ of 7^ 
added together ? 

24. What decimal is equal to | of 6 taken from f of 8|? 
}5. What decimal is equal to |^, ^, §, added together? 
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159, We have seen that a denominate number is one in 
which the kind of unit is denominated or expressed (Art. 14)- 

A denomiaale decimal is a decimal fractioci in which the 
kind of unit that has been divided is expressed. Thus, .5 
of a J£, and ,6 of a shiUitig are denominate decimals: the 
Mnh (hat was di voided in the first fraction being £1^ and that 
in the second 1 shilling. 

CASE 1* 

160. To find the value of a denominate number in deci- 
mals of a higher detiominatian. 

I. Reduce 9d, to the decimal of a £. 

We lirst find that there are 340 ope ration* 

penee in £l. We then divide 9d. by 245^. = JSl 

240, which gives the quotient ,0375 of 240}9( 0375 

% £. This is the true value of 9d. in Ans, j£.0375, 
the decimal of a X* 



QutfiT. — J 51}. VVimt is a denommate number? What m a deaomiaate 
detiiutit I fu 1iii> lioeijiml tiw-toniJis of a X\ wUat m the uoit? In Uie deci^ 
iitMl dx-tf titht of et aUiUltig, what is tbft unit I 




L Consider how many units of the given denoftunation make 
one vnil qf the denomination to which you mould redtite. 

11* Divide the giaen denominate number by the number so 
foiiTid, mid ih0 ^otie^t wiU be the value in the required de- 
nominution* 



1. 

y 

10 
11 
12 

I|J 
il6 
mile. 
i 
natt 



Reduce 14 drams to the decimal of a lb. avoirdupois. 

Reduce 78rf. to the decimal of a £, 

Reduce .056 poles to the decimal of an acre. 

Reduce 42 minutes to the decimal of a day. 

Reduce 63 pints to tbe decimal of a peck. 

Reduce 9 hours to the decimal of a day. 

Reduce 375678 feet to the decimal of a mile. 

Reduce 72 yards to the decimal of a rod. 

Reduce .5 quarts to the decimal of a harrel. 

. Reduce 4/?* 5in. to the decimal of a yard. 

Reduce 7a£* I9pwt, of silver to the decimal of a pound. 
, Reduce 9^ months to the decimal of a year. 

Reduce 62 days to rhe decimal of a year of 365jday8. 
, Reduce J£25 19.5. 6^d. to the decimal of a pound* 

Reduce 3^/* 21 lb. to the decimal of a cwt. 

Reduce 5fur. 36rd, 2yd. %ft. iJin. to the decimal of & 

Reduce 4*?^?/. 2|gr, to the decimal of a ton. 
Reduce ^cwL lib, Bas, to the decimal of a ton. 
Reduce 11 hr, Qm. 43 see. to the decimal of a day, 

CA3E n. 



16K To reduce denominate numbers of different denomi- 
nattOQS to an equivalent decimal of a given denomination. 



QtrifiiT-— iGfl. How do you find lUe value of a denominate nmnber m a 
decimal Qi a higher d^snominalioQ 7 



ITS uiDUCTio- OF i>i:nominate DBCIMAI.8. 

1. Reduce £l 4s. 9^. to the denominatiiin of pounds. 

We first reduce 3 txnhings opsjlation. 
Id the decimal oi a p^cmy. by * ^. = .75d. ; hence, 
dividing by 4. We then annex d|<L = 9.75d. '- 
the quouem .75 to the 9 pence. , 12)9.75 J. 
We nex: divide by 1*2, ginnf ' .8125*., and 
.Si 25. which is the decimal 20)4.8125*. 
of a shilline. This we annex £.240625 ; therefore, 
to the shillings, and then di- £i 4,. g|^. _- £1.240625. 
vide by 20. . 

Hence« to make the redaction, 

DiciJf the lowest dejuymination named^ hy that number which 
makes one of the denomination next higher, annexing ciphers if 
necessary ; then annex this quotient to the next higher denomi- 
nation, and divide as before : proceed in the same manner through 
all the denominations to the last: the last result will be the 
answer sought. 

EXAMPLES. 

1. Reduce £19 17*. 3^. to the decimal of a £. 

2. Reduce 46*. 6d. to the denomination of a £. 

3. Reduce 7^d. to the decimal of a shiUing. 

4. Reduce 2lb. boz. \2pwt, \Qgr. troy to the decimal of 

9Llb. 

5. Reduce 7 feet 6 inches to the denomination of yards. 

6. Reduce lib. I2dr. avoirdupois to the denomination of 
pounds. 

7. Reduce 10 leagues 4 furlongs to the denomination of 
leagues. 

8. Reduce 7*. 5^. to the decimal of a pound. 

9. What decimal part of a pound is three halfpence ? 

10. Reduce 4*. 7^d. to the decimal of a pound. 

11. Reduce loz. llpwt. 3gr. to the decimal of a pound 
troy. 

QuEiT. — 161. How do you reduce denominate numben of diflfezent do* 
nominatioDB to equivalent decunaU of a ^ven denomination? 
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12. Reduce 24 grains to the decimal of an ounce troy. 

13. Reduce 5oz, 4dr, avoirdupois to the decimal of a pound 
troy. 

14. Reduce Sewt. Iqr, 14/5. to the decimal of a ton. 

15. Reduce 2qr. Iblb. to the decimal of a hundred- weight. 

16. Reduce 5lb, lOoz. 3pwt. ISgr.troy to the decimal of a 
hundred-weight avoirdupois. 

17. Reduce 1^. Ina, to the decimal of a yard. 

18. Reduce 2qr. 3na. to the decimal of an English ell. 

19. Reduce 2yds, 2ft. Q\in. to the decimal of a mile. 

20. What decimal part of an acre is IR, 37P ? 

21. What decimal part of a hogshead* of wine is 2 quarts 
1 pint ? 

22. Reduce 3 bushels 3 pecks to the decimal of a chaldron 
of 36 bushels. 

23. What decimal part of a year is 3voh. 6da, 7Ar., reckon- 
ing 365da, 6hr. a year ? 

24. Reduce 2.45 shillings to the decimal of a £. 

25. Reduce 1.047 roods to the decimal of an acre. 

26. Reduce 176.9 yards to the decimal of a mile. 



162. To find the value of a denominate decimal in terms 
of integers of inferior denominations. 

1. What is the value of .832296 of a jS ? 



We first multiply the decimal by 
20, which brings it to shillings, and 
after cutting off from the right as 
many places for decimals as in the 
given number, we have 16^. and 
the decimal .645920 over. This 
we reduce to pence by multiplying 
by 12, and then reduce to farthings 
by multiplying by 4. 



OPERATION. 

.832296 

20 

16.645920 
12 



7.751040 

4 

3.004160 
Ans. I6s. 7d. 3far. 
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Hence, to tn&ke the reductiaii, 

I. Consid^ h&m many in the next less denotmnation make 
one of tht given dtnominaiion^ htm/ multiply the dtcifnal hy this 
ntimber^ Then ctil off from the right hand as many places as 
tker$ are in the gieen dicimal* 

IL Multiply the figures so cut off by the number which U 
takes m the next less denomination, to make one of a higher ^ and 
cat off us before ~ Proceed in t/ie same way to the lowest de- 
nomination: the figures to the left will form the answer sought. 

£XA«FL£i* 

1 , What is the value of .625 of a ewt. ? Ans. 

3, What is the value of .625 of a gallon ? Ans. 

3, What b the value of .004168^5, troy? Ans. ^ 

4, What is the value of .3^5 hogshead of beer ? 

5. What is the value of ,375 of a year of 365 daya ? 

6. What is the value of .085 of a £ ? Ans, 

7, What is the value of .258 of a- cwt. ? Ans^ 

8. What is the diderence between ,82 of a day and .64 of 
an hour t 

9, What is the value of 2*078 miles? Ajis. 

10. What is the value of jeJ375 ? Ans. 

11* What ia the value of ,3375 of a ton? Ans. 

12. What is the value of .05 of an acre ! Ans* 

13* W^hat is ihe value of *875 pipes of wine ? 

14. W*hat is the value of .046875 of a pound, avoirdupois! 

15. What is the value of .56986 of a year of 305^ days 1 

16. What is the value of je2.092 ? Ans. 

17. What is the value of i;5,64 ? Ans. 

18. What is the value of ,36974 of a last, wool weight ? 
19* What is the value of ,8273645/*,, corn measure ? 

W. What is the value of .093765ib. ? Ans. 

Quest* — 169, How do you find the value of a dunouiLiiat© decimal ia in- 
tegem of inferior dei^omiaatiooA? Whut ia the value in atiiUjiigB of Dno* 
half ofa.£l In p*?TiC« of one-half of a ehjljmg ? 
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OPERATION. 
1 2)50000 

.4166 + 



CIRCULATING OR REPEATING DECIMALS. 

163. We have seen that in changing a vulgar into a deci- 
mal fraction, cases will arise in which the division does not 
terminate, and then the vulgar fraction cannot he exactly ex- 
pressed by a decimal (Art. 158). 

Let it be required to reduce -^ to its equivalent fraction. 

We find the equivalent decimal to be 
.4166 4- &c., giving 6's, as far as we 
choose to continue the division. 

The further the division is continued 
the nearer the decimal will approach to the true value of the 
vulgar fraction ; and we express this approach to equality of 
value by saying, that if the division be continued without limits 
that is, to infinity, the value of the decimal will then be equal 
to that of the vulgar fraction. Thus, we also say, 

.999 +, continued to infinity = 1, 
because every annexation of a 9 brings the value nearer to 1. 

164« Let us now examine the circumstances under which, 
in the reduction of a vulgar to a decimal fraction, the division 
will not terminate. 

If the vulgar fraction be first reduced to its lowest terms, 
(which we suppose to be done in all the cases which follow,) 
there will be no factor common to its numerator and denomi- 
nator. Now, by the addition of O's to the numerator we may 
increase its value ten times for every annexed ; that is, we 
introduce into the numerator the two factors 2 and 5 for every 

QoBST. — 163. Can a vulgar fraction always be exactly expieased by 
a decimal? Can ^ve-twelfths ? If we continue the division, does the 
quotient approach to the true value ? By what language do we ezpresB 
this fact? 164. In annexing a to the numerator, what factors do we m- 
tradnce into it? 
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additional 0. But the numerator can neyer be exactly diyi- 
ded by the denomiDator, if the denominator contains any 
prime factor not found in the numerator (Art. 107) : hence 
it can never be so divided, if the denominator contains any 
prime factor other than 2 or 5. Hence, to determine whether 
a vulgar fraction in its lowest terms can be expressed by an 
exact decimal. 

Decompose the denominator into its prime foctors^ and if 
there are any factors other than 2 or b^ the exact division €00- 
not be made. 



EXAMPLES. 



1 . Can ^ be exactly expressed by decimals ? 



25 = 5 X 5 ; hence, the fraction 
can be exactly expressed by a deci- 
mal. 



OPERATION. 

25) 70 (.28 
50 
200 
200 



2. Can ^ be exactly expressed by decimals ? 

OPERATION. 



36 = 18x2 = 9x2x2 = 
3x3x2x2; in which we see that 
the denomipator contains other fac- 
tors than 2 and 5, and hence the 
fraction cannot be exactly expressed 
by decimals. 



36) 50 (.1388 4- 
36 
140 
108 
320 
288 
320 . 
288 



3. Can y|^ be exactly expressed by decimals ? 

4. Can ^^ be exactly expressed by decimals ? 
^' Can ^^ be exactly expressed by decimals ? 
^^ C*^ lllo be exactly expressed by decimals ? 



Quest. — Under what circumstances will the numoiator be exactly dim- 
ble by the denominator? When not so ? How do you determine whethw 
8 vulgar Action can be exactly divisible by a decimal? 
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Note. — •166. When there are no prime factors in the denomi- 
nator other than 2 or 5, the division will always be exact, and 
the number of decimal places in the quotient will be eqnal to the 
greatest number of factors among the 2^s or 5's. 

7. What is the decimal corresponding to the fraction y}^ ? 

8. What is the decimal corresponding to -^^ ? 

9. What is the decimal corresponding to ^^ ? 

166. The decimals which arise from vulgar fractions, 
where the division does not terminate, are called circulating 
decimals, because of the continual repetition of the same 
figures. The set of figures which repeats, is called a repe- 
tend, 

167. A Single Repetend is one in which only a single 
figure repeats, as J = .2222 + , or | = .3333 + . Such repe- 
tends are expressed by simply putting a mark over the first 
figure; thus, .2222+ is denoted by ^2 +, and .3333 + by 
^3+. 

168. A Compound Repetend has the same figures circula- 
ting alternately: thus f§ = .5757+ and fUf = .57235723 + 
are compound repetends, and are distinguished by marking 
the first and last figures of the circulating period. Thus 
.5757 + is written Ts/ +, and .57235723 + is written 
r5723V. 

169. A Pure Repetend is one which has no figure i^ 
it except what belongs to the repetend; as .3+, .5 +> 
A73'+y &c. 

170. A Mixed Repetend is one which has significant 
figures or ciphers between the repetend and the decimal 

QuEBT. — 165. If there are no prime factors in the denominator other 
than 2 and 5, will the division be exact ? How many decimal places will 
there be in the qaotient? 166. What are the decimals called when the 
division does not terminate ? What is the set of %ures which repeats 
called ? 167. What is a single repetend? How is it expressed 7 168. What 
is a compound repetend? How is it expressed? 169. What is a pure 
repetend? 170. What is a mixed repetend? 
8* 
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point, or which hag whole numbers at the lefi hand of the 
decimal point: such iigures are called tiriite Hgures. TbuSj 
.0\ + , .0 733' + , .4 73' + i .3''573' + , 6". 5, and 4?375'+ are 
aU mixed repetends, .0, .4, *3, and 6 are the finite figures. 

171. Similar Refetei^s are such aa hegin at an equal 
diBiancQ from the decimal poims ; aa ,3 54 +, 2.7 534^+. 

17S. DtssiMiLAft Repetends are such ashegin at differeat 
pkcea from the decimal point; as «253 +, .47 52 -f-^ 

173. CoNTERMiNotTs Bepetends ate such as end at the 
same distance froni the decimal points ; as .125 -{-, ,354 H~t 
&c. 

174, Similar and Conterminous Repetentjb are such as 
begin and end at the same distance from the decimal point : 
thus, 53.2^53'+, 4,6^35'+, and .4 632^* are similar 
and conterminoua repe lends* 



REDUCTIOX OF CmCtTLATlNG DECIMALS. 
OASE I. 

175, To reduce a pure lepetend lo its equivalent vulgar 
fraction. 

Since ^ — J ^-^ and f — .3 +, and ^ — ^54''+ ; and 
since all repetends may be placed under aimilar forms ; there- 
fore, to find the finite value of a pure repetend, 

Mnke the irwen rrpetend the numerator^ <snd write a <ien&mi- 
nator conittining as 7naiiy %^s as there arc places m the rcpetsnd, 
and this fraction reduced to its lowest terms will be the equii^a- 
hntfractimi sought. 



QuEHT, — Wfcat are mch fibres callefH 171. Wbat iupt? siujilar repe- 
tends? 172. Whmt «ro disflimilar repetends ? 173* What tire coatenuinaua 
repetetwLj? 174. What are similar and eoDlcnnhious n^pM^lendsT 175. 
Ifow do you reduce a pure repeUTid lo il^^vuvotkcu Yul^a; fracLioa? 
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EXAMPLES. 

1. What is the equivalent vulgar fraction of the repetend 
0^3+? 

Now, ^ = ^ = 0.33333 +. = 0r3.+ . 

2. What is the equivalent vulgar fraction of the repetend 
."l62'+ ? 

We have, ^ = ^\ Ans. 

3. What are the simplest equivalent vulgar fractions of the 
repetends ?6 +, ^162^, p>69230'+, '^945'+, and W+? 

4. What are the least equivalent vulgar fractions of the 
repetends r594405'4-, ^36^+, and '^142857^+ ? 

CASE II. 

176. To reduce a mixed repetend to its equivalent vulgar 
fraction. 

A mixed repetend is composed of the finite figures which 
precede, and of the repetend itself; and hence its value must 
be equal to such finite figures plus the repetend. Hence, to 
find such value. 

To the finite figures add the repetend divided hy as many 9^s 
as it contains places of figures, with as many O's annexed to 
them as there are places of figures which precede the repetend; 
the sum reduced to its simplest form will be the equivalent fraC" 
tion sought, 

EXAMPLES. 

1. Required the least equivalent vulgar fraction of the 
mixed repetend 2.418^ + * 
Now, 

Q0wr.'^176. How do yon reduce a mixed lepetend to its equivalent 
vulgar fraction? 
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2. Required the least equivalent vulgar fraction of the 
mixed repetend .5 925 + . 

We have, .5^925'+ =^+ i?AV = if ^^' 

3. What is the least equivalent vulgar fraction of the repe- 
tend .008 497133'+? 

We have, .008 497133'+ = y^ + ^^^i^^^ = gfti- 

4. Required the least equivalent vulgar fractions of the 
mixed repetends .13^8+, 7.5^43'+, .04354'+, 37.54+. 
.6 75'+, and .7^54347'+. 

5. Required the least equivalent vulgar fractions of the 
mixed repetends 0.7"5 +, 0.4^38'+, .09''3 +, 4.7^543'+, 
.009^87'+, and .4^5 +. 

177. There are some properties of the repetends which it 
is important to remark. 

1. Any finite decimal may be considered as a circulating 
decimal by making ciphers to recur : thus, 

.35 = .35 + = .35^00'+ = .35^000'+ = .35"0000'+, &c. 

2. If any circulating decimal have a repetend of any num- 
her of figures, it may be reduced to one having twice or thrice 
that number of figures, or any multiple of that number. 

Thus, a repetend 2.3 57'+, having two figures, may be re- 
duced to one having 4, 6, 8, or 10 places of figures. For, 
2.3"57'+ = 2.3^5757'+ = 2.3"575757'+ = 2.3 57575757^+ 
&c. ; so, the repetend 4.16316 + may be written 
4.16"316'+= 4.16 316316'+=4.16 316316316'+ &c. &c.; 
and the same may be shown of any other. Hence, two or 
more repetends, having a dififerent number of places in each, 
may be reduced to repetends having the same number of 
places, in the following manner : 

Quest. — 177. What is the first property of the circalatiiig deoimabt 
How do you reduce several repetends having difierent places in each, to 
repetends having the lame numbeT of places t 
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Find the least common multiple of the number of places in 
each repetendy and reduce each repetend to such number of places, 

1. Reduce .13^8+, 7.543^+, .04354^+ to repetends 
having the same number of places. 

Since the number of places ate now 1,2, and 3, the com- 
mon multiple will be 6, and hence each new repetend ¥nll 
contain 6 places. Hence, 

.13^8 + = .13^888888'+ ; 7.5 43'+ = 7.5 434343^+ ; 
0.4^354^+ = 0.4 354354^+. 

2. Reduce 2.4''l8V, .5^925'+, .008497133^+ to repe- 
tends having the same number of places. 

3. If any circulating decimal have a repetend of more than 
one figure, it naay be transformed into another having finite 
decimals and a repetend of the same number of figures as the 
first. Thus, 

.5/+ = .575^+ = .57^5/+= .575'75'+= .5757^5/; and 
3.4>85'+ = 3.47I35/+ = 3.478"578'+ = 3.4785 785^+ ; 
and hence, any two repetends may be made similar. These 
properties may be proved by changing the repetends into their 
equivalent vulgar fractions. 

4. Having made two or more repetends similar by the last 
article, they may be rendered conterminous by the previous 
one : thus, two or more repetends may alvxiys he made similar 
and conterminoris, 

1. Reduce the circulating decimals 165.164 +, .04 -{-, 
.03 7 + to such as are similar and conterminous. 

2. Reduce the circulating decimals .5 3 +, .4 75 +, and 
1.757'+, to such as are similar and conterminous. 

5. If two or more circulating decimals, having several 

QuBrr^ — ^When a lepetend has more than one figure, may it be trans- 
formed into a cireolating decimal having finite decimals? How many 
places most there be in the repetend ? What are similar and conterminous 
npetends 7 May all circulating decimals be made similar and conterminous X 



of equl places* be added logetber, their mim will 
faMfv a rej^teod of tii«e same number of places i for 6yery two 
s^ttt of Tepeteuds iriD give tjie saiia^ sam. 

ib If ^^Y circulatlag decim&l be nmltiplied by any Dumberj 
tlia product wiE be a circolaliog decimal bavmg the same 
nnniber of places in the repelend ; for, each repelend will be 
taken the smine nmnber of times, and ccmsequenily must pro- 
duce the same f^odaet 

178^ To find the aambeT of places in the repetend cof- 
reqiondiiig to any vulgar faction which cannot be expressed 
hj a finite decimal. 

Let the fraction be first reduced to its lowest teritiSf after 
which find all the prime factors 2 and 5 of the denominator* 
Then separate the fraction into two faciors, viz.^ 

1st- The numerator divided by the product of all the prime 
factors 2 and 5 ; and 

2d, Unity divided by the remaining factor of the denomi- 
nator. 

As an example, let us decompose the Iraction ^f^ into the 
two factors named above. They are, 

3 3 1 

280 ~ 2 x2x2 x5 ^ T* 
If, noWf we add a to the 1 and proceed to make the division, 
every remainder will be less than the divisor, and hence we 
cannot make more divisions than there are units in the divi- 
sor less 1, without reducing the remainder to unity, when the 
first quotient figures will repeat. And observe carefully when 
any remainder becomes the same as a remainder previously 
used, /or at this point tM repeaiing figures h^gm. 

QuFBT.— Whatisthe fiab prpperty uamed? What is the aixthi 178, 
Whut m thu firwt operation in frnding' the form of the decimal coirespondliif 
ill a fj^ivan vulgar fmctioii 7 Into how many factors is it thou dmd«d? 
What are thc^ factors? How tnaDV divisioiifi may be performed in th« 

^nd ikotorl 




If, DOW, we suppase the remEinder I to be subtracted from 
the dividend so u^ed, there would remain as many 9*s as 
there weie dimiojia* Hence, 

Jf^ after Jiamng iaiun out the 2^s and b^s from the denomiti€t~ 
toTt we divide a succession of 9^s by the result until there i> no 
remainder f the number qf9^s so nsed will he equal to the nvmber 
of places of the repetendy which can never easceed the jiumber of 
units in the denominator less one. 

Having found the number of finite decimals which precede 
the repetead, and the number of places in the rapetend^ as 
above, 

Divide the numerator of the vulgar fraction^ reduced to its 
loudest terms^ by the denominator , and point off in the quotient 
thefnite decimals^ if any, mnd the repetend. 

EXAMPLES. 

' 1. Required to find whether the decimal equivalent to 
y l jg ^ is finite or circulating ; the number of places in the 
repetend and the place at which the repelend begins ; and, 
also, the equivalent circulating decimal. 



W© first reduce the fraction 
to its lowest terms, giving g^f-| . 
We then search for the factors 
2 and 5 in the denominator^ and 
find that 2 is a factor 3 times : 
hence we know that there are 
three finite decimals preceding 
the repetend. We next divide 
99999, iS^c.^by the factor 1221 
of the denominator, and find 



OPERATION. 

2 4 & _£3 

2WWqT — 9 7 6S 

2 )9768 

2)1884 

2 )2442 

1221 






1231)999999(819 

008497133' + 

that we use six nines before the remainder becomes : 
hence, we know that there are six places of figures in the 

QoEirr* — What wiU detGrmine tbd higlieEPt Umit of th© number of flgurea 
bi tb«» Tettetend? What will detcmuno tbe sumber of f]uit« dBcimalH? 
How then will yoa Bnd the equivalent decim^ ? 



How Uieti 
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# 

repetend. We then divide 83 by 9768, and point off llie 
proper places in the quotient. 

2. Find the finite decimals, if any, and the repetend, if 
any, of the fraction ^j^. 

3. Find the finite decimals, if any, and the repetend, if 
any, of the fraction yj^. 

4. Find the finite decimals, if any, and the repetend, if 
any, of the fractions ^, ^, ^. 

ADDITION OF CIRCULATINO DECIMALS. 

179. To add circulating decimals. 

Make the repetends similar and conterminous, and then write 
the places of like value under each other ^ and so many figures of 
the second repetends to the right as shall indicate with certainty 
how many are to be carried from one repetend to the other ; after 
which add them as in whole numbers. If all the figures of a 
repetend be 9'^, omit them and add one to the figure next to the 
left. 

EXAMPLES. 

1. Add .12 5 +, 4.'l63'-f , ^7143^ and 2.54^ together. 
Dissimilar. Similar. Similar and conterminous. 

.12^5 + = .12 5 + = .12"555555555555'+ . . 5555 

4.^63^+ =4.16"316'+ =4.16 316316316316^ . . 3163 

1.7143^ = 1.714371^ = 1.71437143714371^+ . . 4371 

2.mV =2.54'54'+ = 2.54^545454545454^ 4- • • 5454 

The true sum = 8. 5413544701 3 1697^ + , 1 to carry. 

2. Add 67.3 45^, 9?65l'+, ?25'+, 17.4>+, .^5 + to- 
gether. 

3. Add ^475^+, 3.7543^+, 64>5'+, ^5/+, .1>88^+ 
together. 

Quest — 179. How do yon add cvccMlatixig decimals ? 
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4. Add .5 +, 4.3> +, 49.4 5/+, .4 954^, .7345^+ 
together. 

5. Add ^175^+, 42.5/+, .3>53^+, .5^945'+. 3.7^54^ 
together. 

6. Add 165, ."l64^+, 147r04'+, 4.95'+, 94.3 7+, 
4?7123456'+ together. 

SUBTRACTION OF CIRCULATING DECIMALS. 

180. To subtract one finite decimal from another. 

Make the. repetends similar and conterminous, and subtract 
as in finite decimals, observing that when the repetend of the 
lotoer line is the largest its first right hand figure must be m* 
creased by unity, 

EXAMPLES. 

1. From 11.4>5'+ take 3.45 735^+. 
Dissimilar. Similar, Similar and conterminous. 

11.4>5'+ =11.475/+ = 11.47 575757^ ... 575 

3.45 735^+ = 3.45 735^+ = 3.45735735^ + ... 735 

The true difference = 8.01 840021^+ , 1 to carry. 

2. From47.5"'3 + take l.>57^+. Ans. 

3. From 17.'573'+ take 14.5 7 +. Ans. 

4. From 17.4 3 + take 12.34 3 +. Ans. 

5. From 1.12'754'+ take .4 7384^+. Ans. 

6. From 4.75 take .37^5 +. Ans. 

7. From 4.794 take .1744^. Ans. 

8. From 1.45> + take .3654. Ans. 

9. From 1.4''93/+ take .1475. Ans. 

QuBiT/— 180. How do you subtract oirculating dedmak? 
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MULTIPLICATION OF CIECULATINO DECIMALS. 

181. To multiply one circulating decimal by another. 

Change the circulating decimals into their equivalent mtlgar 
JractionSf and then multiply them together ; after which reduce 
the product to its equivalent circulating decimal^ as in Art. 178. 

EXAMPLES. 

1. Multiply 4.25"3+ by .257. 

OPERATION. . 

4-25 3 + = 4.^^ + igi^ = 4 + f^ + yjjy = f^ = Y^ 

— Tsir — TST* 
Also, .257 = -j^L: hence, 

m^^Mio^ mm = i.o93io> + ; 

and since 225000 = 5x5x5x5x5x2x2x2x9, 
there will be five places of finite decimals, and one figure in 
the repetend (Art. 178). 

Note. Much labor will he saved in this and the next rule by 
keeping every fraction in its lowest terms^ and when two fractions 
are to be multiplied together, cancelling all the factors common to 
both terms before making the multiplication, 

2. Multiply .375^4 + by 14.75. Ans. 

3. Multiply .4^253'+ by 2.57. Ans. 

4. Multiply .437 by 3.7 5 +. Ans. 

5. Multiply 4.573 by.3>5'4-. Ans. 

6. Multiply 3.45 6 -f- by .42 5 +. Ans. 

7. Multiply L456^+ by 4.2^3 +. . Ans. 

8. Multiply 46.r3 + by ?245^+. Ans. 

9. Multiply .4705^3 4- by 1.7^35^- Ans. 

10. Multiply 3.457'3 + by 54.753 V. Ans. 

QusOT. — 181. How do you multiply circulating decimab? What is to 
be observed in regaid to keeping ftactionB in their loweit tanns ? 
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DIVISION OP CIRCULATING DECIMALS. 

182. To divide one circulating decimal by another. 

Change the decimals into their equivalent vulgar fractions, 
and find the quotient of these fractions. Then change the quO' 
tient into its equivalent decimal, as in Art. 178. 

EXAMPLES. 

1. Divide sere + by 137. 

OPERATION. 

56^6 + = 56 + I = i^ = ip. 
Then, 1^ ^ 137 = ip X yfjr = }^ = ^41362530^. 

2. Divide 24.3''l8'-f by 1.792. Ans, 

3. Divide 8.5968 by .2 45^-f . Ans. 

4. Divide 2.295 by ^29/+, Ans. 

5. Divide 47.345 by l>6'-f . Ans. 

6. Divide 13.5^169533'+ by 4.^97'' + . Ans. 

7. Divide ^45^ by .118881^. Ans. 

8. Divide ?475'+ by .3>53V. Ans. 

9. Divide 3>53' by ^24'+. Ans. 

Quest. — 182. How do you divide circulating decimife? 
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OF THE RATIO AND PROPORTION OF NUMBERS. 

183. Two numbers having the same imit may be compared 
together in two ways. 

Ist. By considering how much one is greater or less than 
the other, which is shown by their difference ; and 

2d. By considering how many times one is greater or less 
than the other, which is shown by their quotient. 

Thus, in comparing the numbers 3 and 12 together with 
respect to their difference, we find that 12 exceeds 3 by 9; 
and in comparing them together with respect to their quo- 
tient, we find that 12 contains 3 four times, or' that 12 b four 
times greater than 3. 

The quotient which arises from dividing the second num- 
ber by the first, is called the ratio of the numbers, and shows 
how many times the second number is greater than the first, 
or how many times it is less. 

Thus, the ratio of 3 to 9 is 3, since 9 -j- 3 = 3. The ratio 
of 2 to 4 is 2, since 4-^2 = 2. 

We may also compare a larger number with a less. For 
example, the ratio of 4 to 2 is ^ ; for, 2 -i- 4 = ^. The ratio 
of 9 to 3 is ^, since 3-^9=^. 

EXAMPLES. 

1. What is the ratio of 9 to 18 ? Arts. 

2. What is the ratio of 6 to 24 ? Ans. 

Quest. — 183. la how many ways may two nmnbera having tiie eamo 
miit be compared? How do you determine how much one nnmber is 
greater than another ? How do you determine how many times it is greater 
or less? How much does 12 exceed 3? How many times is IS greatar 
than 3 ? What is the quotient called which arises from dividing the second 
number by the first? What does it show? When the second nuniber is 
the Jeast, wliat does it show ? 
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3. What is the ratio of 12 to 48 ? Ans, 

4. What i9 the ratio of 11 to 13 ? Ans, 

5. What part of 20 is 4 ? Or what is the ratio of 20 to 4 1 

6. What part of 100 is 30 ? Or what is the ratio of 100 
to 30? 

7. What part of 6 is 3 ? Ans, 

8. What part of 9 is 3 ? Ans, 

9. What part of 12 is 4 ? Ans, 

10. What part of 50 is 5 ? Ans, 

11. What part of 75 is 3 ? Ans, 

Note. — In determining what part one number is of another, it is 
plain that the number which makes the part must be written in the 
numerator, and the number of which it is a part, in the denominator, 
and that the fraction reduced to its lowest terms will express how 
many times the second number is less than the first. 

184. If one yard of cloth cost $2, how many dollars will 
6 yards of cloth cost at the same rate ? 

It is plain that 6 yards of cloth will cost 6 times as much 
as one yard ; that is, the cost will contain $2 as many times 
as 6 contains 1. Hence the cost will be $12. 

In this example there are four numbers considered, viz., 
1 yard of cloth, 6 yards of cloth, $2, and $12 : these num- 
bers are called terms. 

1 yard of cloth is the 1st term, 
6 yards of cloth is the 2d term, 
$2 is the ... 3d term, 
812 is the - - - 4th term. 
Now the ratio of the first term to the second is the same as 
the ratio of the third to the fourth. 

This relation between four numbers is called proportion ; 
and generally 
Four numbers are said to be in proportion when the ratio of 

QuEflTd — ^How do you determine what part one number is of another? 
184 If one yard of cloth cost $2, what will 6 yards cost? How many 
numbers are here considered? What aure they cadled? What is the ratio 
of the fint to the second equal to ? What is this relation between numbem 
eaUed? When are four nnmbexB said to be in propoition ? 
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tkt Jtrwt to tki svcmi i$ tk^^mm « iA&i of ihe third iH 
Jimftk. Hence,' 

pROFORTiasc is an eqmaliijf &f raiias between nun^ers 
psnd togttker iw& mnd tw<f^ 

185. We express thai four mimbers are in pToportion thU9: 

1 : 6 — 2 : 12. 
That is, we write ihe numbers in the same line and place 
two dots between the 1st and 2d lermSj four between the 2d 
and Sld« and two between the Sd and 4tii terms. We read the 
propoTtion thus, 

as 1 is to 6f so U 2 to 12. 
!fV l**" attd 2d terms &f q propGriion always express guanti' 
ties qfike same kind^ and sa likewise da tha 3d and 4th terms. 
As in the example^ ^ 

yd. ^d. 8 f 

1 : 6 : : 2 : 12, 

This is implied by the dednition of a ratio ; for, it is only 
quantities of the same kind which can be ditided the one by 
the oiher* The ratio of the first temi tn the second, or of the 
third to the fourth, is called the ratio of the proportion. 
l.What are the ratios of the proportions 



3 


: 9 : 


: 12 


' 36! 


2 


10 : 


12 


60! 


4 : 


3 : . 


a 


4? 


9 


1 : 


. 90 


10? 


16 


15 : . 


48 


451 



186^ When two numbers are compared together, the first 
is called the antecedent^ and the aeeond the consequent ; and 
when four numbers are compared^ the first antecedent and 
consequent are called the first c^Mplet^ and the second ante- 
cedent and consequent the second couplet. Thus, in the last 

Quest*— How do you deiiae proportion ? 185* How do yoo indicato 
tb»l four ftutiibefs ape in propenrtion ? How k the proportion read ? \Vhfit 
do yon remark of the finrt and second tertns ? Also of the tbjrd imd fonrth 1 
186. WJien two numbet^ are compared togotherj what la the first oaltedl 
What the second? When four numbers are compared, what aie the two 
^m c&Ued ? Wh at the two eecond T 
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proportion, 16 and 48 are the antecedents, and 15 and 45 the 
consequents ; also, 16 and 15 make the first couplet, and 48 
and 45 the second. 

187. We have said that proportion is an equality of ratios 
(Art. 184). Besides the method above, we may express that 
equality thus : 

4__ 6 
2"" 3' 
and we may then write the proportion thus : 
2 : 4 : : 3 : 6. 
Put the following equal ratios into proportion. 






2. -r = — 



8 


16 


9 


~ 18 


17 


19 


51 


"~57 


9 


27 


16 


■"48' 


19 


76 


13 


""52 









5. — = 



6. — = 



21 
16 ~ 


105 
80 


42 
35"" 


252 

210 


29 


232 


37 ~ 


296 


45 
23"" 


405 
207 



7. — = 



S, 7r7: = 



188, If 4/6. of tea cost $8, what will I2lb. cost at the same 
rate? 





OPERATION. 


lb. 

As 4 : 


lb. $ $ 

12 : : 8 : Ans/ 

12 12 - 
4)96 "4 ^ ® = 
$24 the cost of 12/6. of tea. 



3 X 8 = 24. 
Ans, $24. 



It is evident that the 4th term, or cost of I2lb. of tea, must 
be as many times greater than $8, as I2lb. is greater than 
4lb. But the ratio of 426. to I2lb. is 3 ; hence, 3 is the num- 
ber of times which the cost exceeds $8 : that is, the cost is 

Quest.— 187. What has proportion been called ? By what second method 
may this equality be expressed? 188. Explain this example mentally. 




we maj' writa tbem 

(12 X 8 ) -^4 = 24: 
an3 a3 ilie same may he shown for every propoTtioiij we con- 
clude, 

That tke 4th Urm of every praporiion may be found by mul- 
tiplying the 2d and 3d tefTus together^ and dividing their product 
hy the 1st term* 

EXAMPLES. 

L The first three terms of a proportion are 1, 2^ and 3: 
what if) the fourth? Ans. 

2* The first three terms are 6, 2, and 1 : what is the 4Ch ? 

Ans. 

3. The first three terms are 10^ 3, and 1 : what is the 4th? 

Afi^. 

189* The Ist and 4th term a of a proportion are called the 
two extremes, and the 3d and 3d terms are called the two 
means. 

Now, since the 4th term is obtained by di Tiding the product 
of the 2d and 3d terms by the 1st term, and since the product 
of the divisor by the quotient is equal to the dividend, it 
follows, 

That in every proportion the produet of the two extremes is 
equal to the product of the two means. 

Thus I in the first example, we have 



also, 



1 : 


6 


! 2 


13; 


and 


4 : 


12 : 


: S 


24 i 


and 


6 ; 


9 


: 10 


15; 


and 


7 : 


15 


: 14 


30; 


and 



1 X 13 ^ 3 X 

4 X 24 — 13 X 

6 X 13 = 9 X 

7 X 30 ^ 15 X 



QuEffT. — How may th© fourth tonn of everjr proportion be found 7 18^ 
What are the first and fourth terma of a proportion caUedT What ara the 
BBcond and thiid terms called? In every piroportion, what u tha ptnliict 
of the extrctaea equal to? 
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OF CANCELLING. 

190. Wbeti one number is to be divided by another, the 
operation may often be shortened by striking oot or cancelling 
the factors common to both, before the division is made. 

1, For example, suppose it were required to divide 360 
by 120, 

* OPERATION* 

360 __ 12 X 30 _ ^^ X 3 XI'0 
120 



12 X 10 ~^xxjr 



— 3. 



We first write the 
dividend abov^e a ho- 
rizon lal line, and the 
divisor beneatb it, af- 
ter the form of a fraction. We next separate both of them 
into factors^ ^nd then cancel the factors which are alike. 

2. Divide 630 by 35, 

We separate the divi- 
dend and divisor into like 
factors, and then cancel 
those which are common in botk. 

3. Divide 1860 by 36. 

4. Divide 7920 by 720. 

5. Divide 1890 by 210, 

6. Divide 12G0 by 504- 



630 


OPERATION. 
3 X B" X 6 X ^' 


35 
tk 

7. 
8. 
9. 


Divide 1768 by 221. 
Divide 2856 by 238 
Divide 3420 by 285. 



= 18. 



10, Divide 9072 by 1512, 



I9K If two or more numbers are to be inidtiplied together 
and their product divided by the product of other nimjbers, 
ike operation may be abridged by striking out or cam^eUing 
any factor which is common to the dividend and divisor. For 
example, if 6 is to be muhipUed by 8 and the product divided 
by 4, we have 

^ X 8 48 ^^ 6X8 ^ „ 

-— ; — =— = 12; or, —^ — = 6X2 = 12: 



QuesT' — 190. How mny the divkiaQ of two tmmbera be often abi^dgedt 
Eiplain the example metit^ilyT Also the second example. 191. When 
two uambera are niultipligd together &iid their produet diTidod by a thudi 
bow may th« opemtton be Ahndgnd 1 
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or CANCBIiLIIfG* 



i^^32. 



in tbe latter case we cancelled the factor 4 in the immerator 
and denominator, and multiplied 6 by the quotient 2. 

1. Let it be required lo multiply 34 by 16 and divide the 
product by 12. t ^PERATiof^. 

Having written the product of the fig- ' 2 
ureSj which form the dividend, aho\^e ;?4 x 

the line, and the product of the figures ~ ^^ 

which form the divisor below it, then , 1 

We cancel the cojumon factors in the numerator and dctiotm- 
natoTf and wrifff tliB ^mtunts over and under the nnmbers in 
which such eornmon facto fs are Jmnd^ and if th§ quotients stili 
have a cammou factur^ they maij bs again dimded. 

2. Redyco the compound fraction | of ^ of ^ of ^^ to a 
simple fraction. 

Beginning with the first nu- 
merator, we find it is once & 
factor of itself and 4 times in 
16 ; 6 is twice a factor in 12 ; 
3 three times a factor in 9 ; 
and 5, once a factor in the denominator 5 



OPE RATIO !f. 

1111 

13^4 



-A* 



I 



3, What is the product of 3x8x9x7x15 divided 
by 63 X 24 X 3 X 5 ? 



OPEltATION'* 

^^3 X ^ X 3 X ^ 



— L 



This exampl*^ prRseuts a 
case that often arises, in 
which the product of two 
factors may be cancelled, 
ThuSj 3 X 8 iis 24 : then cancel the 3 and 8 in the numera- 
tor and th^ 24 in the denominator. Again, 9 limes 7 are 
63 ; therefore cancel the 9 and 7 in the nuuiernlor and the 
63 in the denominator. Aiso, 3 X 5 in the denominator caii- 
eels the 15 remaining in the numerator: hence, the quotienl^ 
is unity. 

4. What is the product of 126 x 16 x 3 divided by 
7X 12t 
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OPERATION. 

a 
4M X JjEf X 3 

1 



— 1%, 



We sec that 7 is a factor of 
126, pviag a quotient 18, whlcli 
we place over 126, crossing at the 
aame time 126 and the 7 below, 
W^ then divide 18 and 12 by 6, 
crossing them both and writing 
down the quotients 3 and 3, We 
i' next divide 16 and 2 hy 2, giving the quotients 8 and 1. 
Hence, the result is 72. 

1, What is the product oflx6x9xl4Xl5x7x8 
dinded by 36 X 128 X 56 X 20? 

% What is the value of 18 x 36 x 72 X 144 divided by 
6X6X8 X9X 12 X8? 

3. What is the product of 3 x 9 X 7 x 3 x 14 X 36 di- 
vided by 252 X 01 X 2 X 7 ? 

4. What is the product of 19 x 17 x 16 X 8 x 9 X 6 
divided by 32 X 4 X 27 X 2 ? 

5. WTiat is the product of 4 X 12 X 16x30x16x48x48 
dinded by 9 x 10 x 14 x 24 x 44 x 40 T 

192. The process of cancelling may be applied to the 
leTms of a proportion. 

If we have any proportion, as 

6 : 15 : : 28 : 70, 

Wb mmj almai/s cancel Ukefaciors in either couplet. Thus, 

2 5 14 35 

; 15 ; : 28 : 70, 

in which we divide the terms of the first conplet by 3, and 

those of the second by 2, and write the quotients above * 



EXAMPLES. 

1. W^hat is the simplest form of 18 : 72 

2. What is the simplest form of 14 : 49 

3. What ia the simplest form of 365 : 876 



100 : 400? 

42 : 147? 

140 : 336? 



QuKsT* — ^192, How eliie may the procma of cancelling be epplied? 
Toay be cancelled lu each conptot T 



What 
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RULE OF THREE. 

193. The Rule of Three takes its name from the circum- 
stance that three niunbers are always given to find a fourth, 
which shall bear the same proportion to one of the given 
numbers as exists between the other two. 

The following is the manner of finding the foutth term : 

I. Reduce the two numbers which have different names from 
the answer sought, to the lowest denomination named in either 
of them. 

II. Set the number which is of the same kind with the answer 
sought in the third place, and then consider from the nature of 
the question whether the answer will be greater or less than ike 
third term. 

III. When the answer is greater than the third term, write 
the least of the remaining numbers in the first place, hut when 
it is less place the greater there. 

IV. Then multiply the second and third terms together, and 
divide the product by the first term : the quotient will be the 
fourth term or answer sought, and will be of the same denomi' 
nation as the third term. 

EXAMPLES. 

1. If 48 yards of cloth cost $67,25 what will 144 yards 
cost at the same rate ? 

Quest. — 193. From what does the Rule of Three take its name ? What 
is the first thing to be done in stating the question 7 Which number do yoa 
make the third term ? How do you determine which to pal in th« fintl 

AAer stating the question, how do you find the fourth teim? Whftt will 

be its deBonunatiom ? 
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yd. 

48 



yd, 
144 



In this example, as the operation. 

answer is to be dollars, 
we place the (67,25 in 
the third place. Then, as 
144 yards of cloth will 
cost more than 48 yards, 
the fourth term must be 
greater than the third, and 
therefore, we write the 
least of the two remain- 
ing numbers in the first 
place. The product of 
the second and third terms 
is $9684,00 : dividing this 
by the first term, we ob- 
tain 9201,75 for the cost of 144 yards of cloth. 



67,25 : Ans. 

144 
26900 
26900 
6725 
48)9684,00($201,75 
96 
84 
48 
360 
336 



240 
240 



2. If 6 men can dig a certain ditch in 40 days, how many 
days would 30 men be employed in digging it ? 

As the answer must be days, 



the 40 days are written in the 
third place. Then, as it is 
evident that 30 men will do 
the same work in a shorter 
time than 6 men, it is plain 
that the fourth term must be 



men 
30 



OPERATION. 

days 

40 

6 



men 
; 6 



Ans. 



3|0)24|0 days, 
Ans, 8 days. 



less than the third; therefore, 30 men, the greater of the 
remaining numbers, is taken as the first term. Besides, it 
is plain that the fourth term must be just so many times less 
than 40, as 6 is less than 30. 

3. If 25 yards of cloth cost £2 3^. 4(f., what will 5 yards 
cost at the same rate ? 



QuEST^ — In the first example which is greater, the third or fourth term? 
Which number must then be in the first term? How many times will the 
fourth term be greater or leas than the thiidl 



PtiOOF. 



1 &4. The product of the two meaus is equal to the product 
of the extremes (Art. 189)- Hence, if either of these equal 
products be divided by one of the mean terms the quotient 
will be the other. Therefore, 

Divide the product of the extremes hy otw of the mean terms^ 
and if ike work is right the quotient will be the otk^r mean tertn, 

L The first term is 4^ the second 8, the third 12^ and the 
answer 24 ; is the answer true ? 

The product of the extremes 
is 9G. if this be divided by 8 
the quotient is 13 ; if by 12 the 
quotient is 8 : hence, the an- 
swer i^ right* 



OPERATION OF PROOF, 

24 X 4 =^ 96 
8)96(12; 
or, 12)96(8 



APPLICATIONS. 

1. If 8 hats cost $24, what will 110 cost at the same rate ? 

2. What is the value of 4cut^. of sugar at bd. per pound? 

3. If 80 yards of cloth cost $340, what will 650 yards 
cost? 

4. If 120 sheep yield 330 pounds of wool, how many pouuda 
win be obtamed from 1200? 

5. If 6 gallons of molasses cost $1,95, what will 6 hogs^ 
heads cost 1 

6. If 16 men perform a piece of work in 24 days, huw 
many mea would it take to perform ihe work in 12 days ? 

7* Suppose a cistern has two pipes, and that one can fill 
it in 8^ hours, ihe other in 4^ : in what time can both fill it 
together ? 

3, If a man travels at the fate of 630 miles in 12 daySf 
how far will he travel in a year, supposing hira not to travel 
on Sundays ? 
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9, If 3 jmrda of elotli co^ $3^5, w}mi will be the cost of 
3 pieces, each. eoiilainiDg 25 yards ? 

ID. If 30 barrels of fiour will support 100 men for 40 day^, 
}iow long would it subsist 25 in en ? 

11. If 30 barrels of flour will support 100 men for 40 daysi 
Imiw long would ii subsist 200 men ? 

12. If 50 persons consume 600 busbeis of wheat in a year, 
bow mucb will ibey consume iu 7 years ? 

13. Whai will be the cost of a piece of silver weighing 
73f&. 5m. 15/HGr., at 5s. Bd, per ounce! 

14. if the peony loaf weighs S ounces when the bushel of 
wheat costs 7^, 3if„ what ought it to weigh when the wheat 
is Bs. 4d. per bushel ? 

15. If one acre of land costs £^2 Ids. ^d.^ what wUl be the 
cost of 173-4. 2R. 14P. at the same rate ? 

16. A geDtlemaD*^ estate Js worth j£4215 4^ . a year : what 
juay he spend per day and yet save JElOOO per annum ! 

17. A father left Ms son a fortune, \ of which he ran 
through in 8 months^ | of the remainder lasted bim 12 months 
longer, when be had barely X820 leA : what sum did bis 
father leave blm ? 

18. There are 1000 men besieged in a town with pro- 
Tisions for 5 weeks, allowing each man 16 ounces a day. 
If they are reinforced by 500 more and no relief can be 
afforded till the end of 8 weeks, how many ouuces must be 
given daily to each man ? 

19. A father gave ^ of his estate to one son, and ^ 
of the remainder to another, leaving the rest to his widow. 
The difference of the children's legacies was JEal4 6^* Bd. i 
what was the widow's portion ? 

20. If 14cu,t^ 2qr. of sugar cost f 129,92, what wiU be the 
price of 9c wi. I 

21. The clotliing of a regiment of foot of 750 men amounts 
to j62831 5s, : what will it cost to clothe a body of 10500 

men? 
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22. How many yards of carpeting, that is 3 feet wi^Je, will 
cover a floor that is 40 feet long and 27 feet broad ? 

23. After laying out } of my money, and ^ of the remain- 
der, I had 114 guineas left: how much had 1 at first? 

24.. A reservoir has three pipes, the first can fill it in 24 
days, the second in 22 days, and the third can empty it in 
28 days : in what time will it b3 filled if they are all running 
together ? 

25. If the freight of 80 tierces of sugar, each weighing 
3^wt., 150 miles, cost $84, what must be paid for the freight 
of SOhhd. of sugar, each weighing \2cwe.f 50 miles ? 

26. If 1500 men require 45000 rations of bread for a 
month, how many rations will a garrison of 3600 men re- 
quire ? 

27. The quick step in marching is 2 paces per second, at 
28 inches each : at what rate is that per hour, and how long 
will a troop be in reaching a place 60 miles distant, allowing 
a halt of an hour and a half for refreshment ? 

28. Two persons A and B are on the opposite sides of a 
wood which is 536 yards in circumference ; they begin to 
travel in the same direction at the same moment ; A goes at 
the rate of 1 1 yards per minute, and B at the rate of 34 yards 
in 3 minutes : how many times must the quicker one go round 
the wood before he overtakes the slower ? 

29. Two men and a boy were engaged to do a piece of 
work, one of the men could do it in 10 days, the other in 16 
days, and the boy could do it in 20 days : how long would it 
take the three together to do it ? 

30. A certain amount of provisions will subsist an army 
of 9000 men for 90 days. If the army be increased by 6000, 
how long will the same provisions subsist it ? 

31. Four thousand soldiers were supplied with bread for 
24 weeks, each man to receive l4oz, per day ; but by some 
accident 210 barrels containing 200/6. each were spoiled : 
what must each man receive in order that the remainder may 
last the same time ? 

9* 
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32 » Let us suppose the 4 00& soldiers baFing ODG-fouiteentli 
of iheir bread spoiled, to be put on an. allowance of 1 3&s. of 
bread per day for 24 weeks : required the weight of their 
bread, good aud spoiled, and the atnouut spoiled, 

33* If 56 yards of cloth coat 40 guineas, how many ells 
FlemiJjh can be bought for jE1135 IOj^. ? 

34* If a pack, of wool weighs 2cwt. 2qT, l^lb,, what is it 
worth at 17*, Bd. per tod ? 

35. 'A raerchant bou|?ht a quantity of broadcloth and baize 
for £121 ; ihere waa 117^ yards of broadcloth at I7s, 9d. per 
yafd ; for every 5 yards of broadcloth he had 1^ yards of 
baize ; how many yards of baize did he buy, and what did 
it cost him per yard ? 

36. If I" of a pole stands in the mud, 1 foot in the water, 
and ^ in the air, or above ihe water, what is the length of 
the pole 1 

37. A bankrupt's e fleets amount to 1000|^ guineas* His 
debts amount to £2547 14j. 9d. : what will his creditors re- 
ceive in the pound I 

38. If 12 dozen copies of a certain book cost 854,72, what 
wiU 297 copies cost at the same rate I 

39. Suppose 4000 soldiers after losing 210 barrels of bread, 
each containing 2001b. , were to subsist on Ido^. each a day 
for 24 weeks J had none been lost they might have received 
14o^. a day : what was the whole weighty and how much did 
they receive ? 

40* Let us now suppose 4000 soldiers to lose one -four- 
teenth of their bread, then to receive 13o^. each a day for 24 
weeks : what was the whole weight of their bread including 
the lost, and how much would each have received per day 
had none been spoiled ? 

41* Provisions in a garrison were sufficient for 1800 mea 
for 12 months ; but at the end of 3 months it was reinforced 
by 600 men, and 4 months after that a second reinforcement 
of 400 men was sent in* How long did the provisions last? 
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195, The solution of quesiious in the Rule af Three by 
analysis consists in finding thcs ratio of the given terras, and 
multiplying this Tdilo by the otl^r term. 

The ratio of two of the terras will generally express the 
value or cost of a single thing. 

1, If 3 barrels of flour cost @24, what will 7 barrels cost? 



By dividing the $24 by 3 we get the 
cost of 1 barrel. For, if 324 will buy 3 
barrels, it is plain that J of it will buy 1 
barrel. This, multiplied by 7, gives ^56 
the cost of 7 barrels. 



OPERATION 

3}24 

8 



8 X 7 =^ 56 
Ans. $56, 

2. If in 20 days a man travels 58 mileSj hovr far will ha 
travel in 30 days ? 

3. If 6 raen consume 1 barrel of Aour in 30 daysj how 
much would 43 men consume 1 

OPHaATION, 



^ X 48 - 8. 
Ans, 8. 



It is evident that ^ of a barrel would be 
the araount consumed by 1 man: hence^ 
49 times ^ is the amount consumed by 48 
men, 

4. If 3 barrels of flour cost $13, what will 12 barrels cost ? 

5. If I walk 168 miles in 6 daysj how far shonld I walk at 
the same rate in 18 ? * 

6. If SUf. of sugar cost $1,28, how much will 13/6. cost! 
What is 16 X 13 1 

7. If f of a piece of cloth cost 88,25, what will | cost? 

8. If 300 barrels of flour cost 8570, what will 200 cost! 
What is f K 570 T 

9. If ^ of a barrel of cider cost ^j of a dollar, what will |- 
cost ? What is f^ X 3^ ? 

Qtmrr,^ — 19 5l lu what doea the s<>lutioiL of questions by atialysk «M>nast? 
What does the ratio of the two terma flxpreas? If tlik ratio be miileiplied 
b^ th« other tennt what will be the product I 
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10 If 90 bus':.':'?; of oirs wili feed 40 horses for 6 days, 
Low lofjff would 4 -SO busieis frti ibem ? 

11. If oxc'U. or 7 co]:*^. e^: up a certain quantity of grass 
in b7 days, in w:i^i time w:il 2 oxen and 3 colts eat up Uie 
same f^uinti:}- of grass ? 

12- A pc-r-^ori'a income is £146 per annum : how much is 
that fc^ch day ? 

]'i. If 3 paces of common steps be equal to 2 yards, how 
many yards will 160 paces make ? 

14. A certain work can be done in 12 days by working 4 
hours each day : how long would it require to do the work by 
working 9 hours a day ? 

15. A pasture of a certain extent having supplied a body 
of horse, consisting of 3000, with forage for 18 days, how 
many days would the same pasture have supplied a body of 
2000 horse ? 

16. The governor of a besieged city has provisions for 54 
days, at the rate of 2/6. of bread per day, but is desirous of 
prolonging the siege to 80 days, in expectation of succor : in 
that case what must be the allowance of bread per day ? 

17. If a person pays half a guinea a week for his board, 
how long can ho bo boarded for £21 ? 

18. if a person drinks 80 bottles of wine per month, when 
it costs 2.V. per bottle, how much can he drink, without in- 
creasing tlie exponso, when it costs 2^. 6d. per bottle ? 

H). How long will a person be in saving £100, if he saves 
l.v. (w/. per week ? 

20. A nioroliant bought 21 pieces of cloth, each containing 
41yanlM, for which ho paid $1260 ; he sold the cloth at 91,75 
ptir yard : diil ho gain or lose by the bargain ? 

21. A gnxu^r bought a puncheon of rum for £41 14^. 6d., 
to wlii(*li li(H added as much water as reduced its cost to 5^. 
ihl. \}vr gallon ; how much water did he put in? 

2'J. if Olio pound of tea be equal in value to 50 oranges, 
and 70 orangos bo worth 84 lemons, what is the value of a 
ptHind of ton when a lomou is worth two cents ? 
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RULE OF THREE BY CANCELLING. 

'^196. The cancelling process may be applied to all ques- 
tions in the Rule of Three, where the second or third terms 
have a factor common to the first. Let the second and third 
terms be written above the line, with the sign of multiplica- 
tion between them, and the first term below it, and then can- 
cel the conmion factors. 

EXAMPLES. 

1. If 48 yards of cloth cost 867,25, what will 144 yards 
cost! 

The process here is obvious, ' operation. 

being entirely similar to that 
explained in Art. 191* 



48 

2. If 25 yards of cloth cost £2 3s. 4(f., what wld 5 yards 
cost? 

3. If 24 hats cost $120, how much will 80 cost ? 

4. If 90 barrels of flour will subsist 100 men for 120 
days, how long will it subsist 75 ? 

5. If 60 sheep yield 180/6. of wool, how many pounds will 
be obtained from 900 ? 

6. If a man travel 210 miles in 6 days, how far will he. 
travel in 120 days ? 

7. If the freight of 40 tierces of sugar, each weighing 
Z^cwt., 150 miles, cost $42, what must be paid for the freight 
of 10 hogsheads, each weighing l^cwt., 50 miles ? 

8. A certain amount of provisions will subsist an army of 
9000 men ifor 90 days : if the army be increased by 4500, 
how long would the same provisions subsist it ? 

9. If 50 persons consume 600 bushels of wheat in one 
year, how much will 278 persons consume in 7 years ? 

10. If 3 yards of cloth cost 18^., what will 24 yards cost ? 

QauT.. — 196. To what questions may the cancelling process be applied? 
How are the nomben written ? What factors do you cancel *( 
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11. If 112 pounds of sugar cost 56^., what will 1 pound 
cost? 

12. If 4 men can do a piece of Work in 80 days, how ma^^y 
days of the same length will 16 men require to do the same 
work? 

13. If 21 pioneers make a trench in 18 days, how many 
days of the sanie length will 7 men require to make a similar 
trench? 

14. If a field of grass be mowed by 10 men in 12 days, in 
how many days would it be mowed by 20 men ? 

15. A certain piece of grass was to be mowed by 20 men 
in 6 days ; an extraordinary occasion calls off half the work- 
men. It is required to find in what time the rest will finish it. 

16. If the penny loaf weighs boz, when flour is 2j. a 
peck, what should it weigh when flour is sold for 2*. 6J. a 
peck? 

17. Provisions in a garrison are found sufficient to last 
1800 soldiers for three months; but a reinforcement being 
wanted that the provisions may last for one month only, what 
number of soldiers must be added to the garrison ? 

18. If ^yd. 2qr. of cloth of lyd, 3qr. wide will make a suit 
of clothes, how many yards of stuff of 3qr, wide will make a 
suit for the same person ? 

19. If I lend my friend £200 for 12 months on condition 
of his returning the favor, how long ought he to lend me J6l50 
to requite my kindness ? 

20. If an acre be 220 yards long, the breadth will be 22 
yards ; but if the breadth of an acre be 40 yards, what then 
will be the length ? 

21. How many pounds of sugar at 12 J. per pound are 
equal in value to 24lb, of tea, worth 9^. 6d. per pound ? 

22. A tax of £225 10^. was laid upon four villages A, B, 
C, and D ; it had been the custom with these villages, that 
whenever any taxes were to be levied, as often as A, B, and 
C paid each 3d., D paid only 2d, : how much did each village 

pay? 





OPERATION. 






i : 21 :: 3,20 : 


Ans. 




H 






6,40 




by multiplying by ^ 1,60 






8,00 




8,00 


^ 1 = 8,00 X 1 = 
= $21,33+. 


- 6*j0p 
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EXAMPLES ' INVOLVING FRACTIONS. 

I. If f of a yard of cloth cost $3,20, what will 2^ yards 
cost? 

We state the ques- 
tion exactly as ifi 
whole , numbers. In 
multiplying the sec- 
ond and third terms 
together, we observe 
the rules for multi- 
plying fractions, and 
in dividing by the first 
term, the rules for division. Thus, in this example, we in- 
vert the terms of the divisor and multiply. 
. 2. If ^oz. cost £yy, what will l^oz, cost ? Ans, 

3. If ^ of a ship cost £273 3^. 6d,, what will ^ of her 
cost? 

4. If 375 yards of cloth cost £164 9d. what will 257^ yards 
cost? 

5. If 14 yards of cloth can be bought for 10 guineas, how 
many ells Flemish can be bought for £283.875 ? 

6. If l^oz, of plate cost 10^. ll\d., what will a service 
weighing 327.61875oar. cost? 

7. If 14f/6. of sugar cost $lf, what will 12/6. cost? 

8. If I of a yard of cloth cost $lf , what will 7J yards 
cost ? 

9. If 2 men can do 125 rods of ditching in 65 days, in how 
many days can 1 8 men do 242^ rods ? 

10. If a wedge of gold weighing 17f/6. troy, be worth 
£6794., what is the value of l^^qr. of that gold ? 

II. If the carriage of 2.5 tons of goods 2.9 miles cost 
0.75 guinea, what is that per cwt, for a mile ? 

12. If ^wt. of tobacco cost £4 18^., how much may be 
bought for £7 ? 
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13. If 14 J }-ards of cloth cost 819^, how much will 39| 
yards cost ? 

14. If .3 of a house cost 8201.5, what would .95 cost? 

15. A man receives f of his income, and finds it equal to 
$3724.16 : how much is his whole income ? 

16. If 3.5 yards of cloth cost £2 14^. 3J., what will 27.75 
yards cost at the same rate ? 

17. If 12 men and a boy can perform a piece of work in 
lOOf days, the boy doing ^ as much work as one man, in how 
many days will 20 men perform the same ? 

18. A mercer bought 10^ pieces of silk, each containing 
24J- yards ; he paid 6*. ^d, per yard : what does the whole 
come to ? 

19. If 4lb. of beef cost | of a dollar, what will eOlb. cost ? 

20. If a traveller perform a journey in 35.5 days when the 
days are 13.625 Jiours long; in how many days of 11.9 
hours would he perform the same journey ? 

21. If 5400 bricks be required to pave a yard, when the 
bricks are .5 foot long and .25 broad, how many will be re- 
quired of .75 foot long and J foot broad ? 

22. A man with his family, consisting of 5 persons, usually 
drink 7.8 gallons of beer in a week : how much would they 
drink in 22.5 weeks, if the family was to be increased by 3 
persons ? 

23. If 248 men in 60i|^ hours dig a. trench containing 
13924^ solid yards of earth, how long would it take the 
same number of men to dig a similar trench containing 26460 
solid yards of earth ? 

24. The earth turns round on its axis from west to east in 
23 hours 56 minutes, and the circumference of every circle 
on its surface is supposed to be divided into 360 degrees. 
At the equator a degree is 69.07 miles ; at Madras, Barba- 
does, &c., 67.21 miles; at Madrid, Philadelphia, &c., 52.85 
miles ; and at Petersburg, 34.53 miles. How many miles 
per hour are the inhabitants in each of these places carried 
hrom west to east by the Tevolution of the earth on its axis ? 
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OF QUESTIONS REQUIRING TWO STATEMENTS. 

* 197. The answer to each of the questions heretofore con- 
sidered, has been found by a single statement. Questions, 
however, frequently occur in which two or more statements 
will be necessary, if the question be resolved by the princi- 
ples above explained. 



1st OPERATION. 
persons, persons. $ 

BY CANCELLING. 

2 : 5 : : 300 
5 



9 

Ans. 



EXAMPLES. 

1. If a family of 6 persons expend $300 in 8 months, how 
much will serve a family of 15 persons for 20 months ? 

First question. If 
$300 will support a 
family of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 

Second question. If 
$750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months ? 



months. 
2 



2)1500 
Ans. 8750. 

2d OPERATION. 

months. $ 

5 : ; 750 
5 



8 

^i»^. 



2)3750 



Ans. 81875 



2. If 16 men build 18 feet of wall in 12 days, how many 
men must be employed to build 72 feet in 8 days, working at 
the same rate ? 



The first question 
is, how long would it 
take the 16 men to 
build the 72 feet of 
wall? 



feet. 

1 



OPERATION. 

feet. days. days. 

4 : : 12 : Ans. 
4 
48 days. 



It is evident that 18 feet of wall, is to 72 feet, as 12 days, 

QuEffT. — 197. How many statements have been necessary in the ques- 
tions hattUdom considered 7 What other queFtioos frequently occur ? 
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/ 

the time necessaiy to build 18 feet, is to 48 days, the time 
necessary to build 72 feet. 

The second ques- ' 
tion is, if 16 men can days, 
build 72 feet of wall 8 

in 48 days, how many 
men are necessary to 
build it in 8 davs ? 



OPERATION. 




days. men, 
48 : : 16 : 


men, 
Ans. 


48 




138 




64 





Make 16 men the Q)768 

third term. Then as -4>w. 96 men. 

the same work is to i 

be done in less time, more men will be necessary ; therefore, 
the fourth term will be greater than the third, and hence 8 
days are placed in the first term (Art. 193). 

3. If a man travel 217 miles in 7 days, travelling 6 hours 
a day, how far would he travel in 9 days, if he travelled 11 
hours a day? 



days. 
7 


1st operation. 

days. miles. 

: 9 : : 217 : 

9 

7)1953 

279 


miles. 
279 


hours. 
6 : 


2d operation. 
hovrs. , miles. milet. 
11 : : 279 : 511| 
11 
6)3069 
611f 
Ans. 51 If miles 



DOUBLE RULE OF THREE. 

198. The last three questions, and all similar ones in- 
volving five, seven, or even nine terms, have generally been 
classed under a separate rule, called the Double Rule of 
Three, or Compound Proportion. They may be thus 
stated and resolved : 

I. Make the first statement as though the question were to he 
solved by two or more statements by the Single Rule of Three, 
and suppose the fourth term to be found. 

Quest. — 198. Under what rule have questions similar to the laat three 
been clnmcd 1 How may they he fila.led and i^aoViwi^ Give the rule. 
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II. If it Is of the same name with the answer sought, mark 
its place blank under the third term ; if not, mark its place un- 
der the second term, and in either case arrange the two remain^ 
ing terms as though it were a question in the Single Rule of 
Three. If there are more than five terms in the question, sup^ 
pose the fourth term of the second proportion to be found, and 
make the third statement in the same manner as the second was 
made, 

III. Then multiply the second and third terms together, and 
divide their product by the product of the first terms, and the 
quotient mil be the answer sought. 

EXAMPLES. 

Let us first resolve each of the last three questions by thi» 
rule. 

1. If a family of 6 persons expend $300 in 8 months, how 
much will senre a family of 15 persons for 20 months 1 





OPERATION. 


persons, persons, 
6 : 15 : 


: 300 : \st answer. 


months, months. 
8 : 20 : 


: \st ans. : true answer 


25 
5 ^}i 


= 15 X 5 X 25 = $1875. 



pxfi 

Having made the first statement, we see that the fourth 
term is of the same name with the answer sought, and that if 
this term be placed in the second proportion, the true answer 
will be found. But since the first answer is equal to the 
product of the second and third terms divided by the first, it 
is plain that the true answer will always be equal to the con- 
tinued product of the second and third terms divided by the 
product of the first terms, and similarly when there are more 
than five terms. In the operation we first cancel the 6 in 
the 300, then the 4 from 20, and then the 2 from the 50 over 
the 300. 



2. If 16 men build 18 feet of wall in 12 days, how many 
men must be employed lo build 72 feel in 8 days, working at 
the same rate ? 



IS 
8 



72 
daifs. 



OPERATION. 

days* 

: : 12 

I ; 16 



\st answer. 



true answer. 



Then, 



^^ X 12 X ;^ 



— 4 X 12 X 3 = 96 Ar, 



3. If a man travel 217 miles in 7 days, travelling 6 hours 
A day^ how far would he tratel in 9 days, if he travelled 11 
hours a day t 



7 
2 



'days, 

3 

» 

II 



OPEaATlON. 

miks* 
: : 217 : 



miles. 

1st answer, 
true answer. 



4* If 4 compositors, in 16 days of 12 hours long, can com- 
pose 14 sheets of 24 pages each sheet, 44 lines in a page, 
and 40 letters in a line ; in how many days of 10 hours loog 
will 9 compositors compose a volume consisting of 30 sheets, 
16 pages in a sheet, 4S lines in a page, and 45 letters in a 
line t 

The number of letters set by the f^rst compositors is ex- 
pressed by 14 X 24 X 44 X 40; and the letters to be set 
by the second by 30 X 16 x 48 X 45. 



^^B 


OF E RATIO ff. 






^^^H com. 


€om. 


days. 


Ans, 


^^^* 9 


4 : 


: 16 : 


'ist answer. 


^^^^^^^ 


hours. 






^^^^^ iO 


12 : 


: — : 


2d artswer. 


^^^^ 94x44x40 : 


30X16X48X45 ; 




true answer. 
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4X 12x16x30x16x48x45 4x3x16x3x2 

9x10x14x24x44x40 ~" 7x11 "" 

1152 ,,_ , 
= -77- = 14ff- days = Ans, 

Let us now analyze this statement. Had the compositors 
worked the same number of hours per day, and had the same 
tDork to do, the first would have been the true answer ; and 
the second would have been the true answer had the time 
only been different and the work to be done been the same. 
The third proportion accounts for the inequality of the work 
done, and gives the answer under all the suppositions. It is 
evident the same answer would have been obtained, had the 
first answer been substituted in the second proportion, and 
the second answer in the third proportion. Hence, the rea- 
son of the rule is obvious. 

5. If a pasture of 16 acres will feed 6 horses for 4 months, 
how many acres will feed 12 horses for 9 months ? 

6. If 25 persons consume 300 bushels of com in 1 year, 
how much will 139 persons consume in 7 years at the same 
rate ? ^ 

7. If 32 men build a wall 36 feet long, 8 feet high, and 4 
feet wide in 4 days ; in what time will 48 men build a wall 
864 feet long, 6 feet high, and 3 feet wide ? 

8. If a regiment of 1878 soldiers consume 702 quarters of 
wheat in 336 days, how many quarters will an army of 22536 
soldiers consume in 112 days? 

9. If 12 tailors in 7 days can finish 13 suits of clothes, 
how many tailors in 19 days of the same length, can finish 
the clothes of a regiment of soldiers consisting of 494 men ? 

10. An ordinary of 100 men drank £20 worth of wine at 
2s. 6d, per bottle ; how many men, at the same rate of drink- 
ing, will £7 worth suffice, when wine is rated at Is. 9d, per 
bottle ? 

ir. If 60 bushels of oats will serve 24 horses for 40 days, 
how long will 30 bushels serve 48 horses at the same rate ? 
12. If a garrison of 3600 men, in 35 daya^ at 24oir. ijer 
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day etob maiif eat a certain quamity of bread, how many 
met! in 45 days, at fhe rate of lio:s. per day each njan, will 
eai double the quantity ? 

13* A garrison of 3600 meti has jasi bread enough to allow 
24o^. a day to each man for 35 days ; but a siege coming 
on^ the ggTrison was reinforced to the number of 4800 men, 
How many ounces of bread a day ransi each man he allowed, 
to hold out 45 days against the enemy? 

14* If 336 men, in 5 days of 10 hours each, dig U trench 

of 5 degrees of hardness, 70 yards long^ 3 wide, and 2 deep, 

what length of trench of 6 degrees of bardness, 5 yard* witie, 

_&nd 3 deep, may be dtag by 340 men in 9 days of 12 hours 

Ch? 

15* If 12 pieces of cannon, eigb teen -pound era, can batter 
down a castle in an hour, in what time would nine twenty- 
four-poundera batter down the same castle, both pieces of can- 
non being fired the same number of times, and their balls 
Hying with the same degree of velocity? 

16. If 15 weavers by working 10 hours a day for 10 days* 
can make 250 yards of cloth^ how many must work 9 hours 
a day for 15 days^ to make 607^ yards ? 

17, If £3,^ be the wages of 13 men for 7^ days, what J 
will be the wages of 20 men for 15|^ days ? 

18* If a footman travel 294 miles in 7|- days, of 12^ boors 
loQg, in how many days, of 10|- hours long each, will he 
travel 1 47^ miles 1 

19. Bought 5000 planks, of 15 feet long and 2\ inches 
thick ; how many planks are they equivalent to, of 12^ feet 
long and l'^ inches thick? 

30. If 248 men, in 5\ days of 1 1 hours each, dig a tr^ch 

of 7 degrees of hardness, 232| yards long, 3|^ Wide, and ^ 

deep ; in how many days, of 9 hours long, will 24 men dig a 

trench of 4 degrees of hardness, 337^ yards long, 5f wide, 

''and 3| deep t 
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PRACTICE. 



199, Practice is an easy and concise method of apply- 
ing the niles of arithmetic to questions which occur in trade ' 
and business. It ia only a contraclion of the Rdle ofji 
Trkee when the first term is unity. 

For example, if 1 yard of cloth cost half a dollar, what will 
60 yartJs cbst ? This ia a question which may he answered 
by the rule called Praciico. The cost la obviously $30. 

£00, One number is said to bo an aliquot part of anoiher, 
when it forms au exact part of it : that is, when it is con- 
tained in that other au e?cact number of times. Hence, &n 
aKquoi part is an eyact or even part. 

For example, 25 eeote is an aliquot part of a dollar. It is 
an exact fourth part, and is coniaiiiod in the dollar four times. 
So also, 2 month^^ 3 months, 4 months, and months, are all 
iihquot parts of ft year* 

TABLE OF ALIQUOT PARTfi* 





Dhjn, 



15 S 




10 = 




n= 




6 - 




5 = 




3 = 


vw 



P&ttA of 



P&tVnoi:£L 






1 shijlliig. 



6 ^. = f 
4 d, = I 

2 d. = i 



^QiiBBT,— 199. What LB Practice '? If one yard of cloth cobt $B, what 
will lialf £1 yard cost 7 What will one quarter cf a yurd costi 201}. When 
b one uiimhor eaid to bo au nJiquot part of anollier? What if an aJiqiiot 
pnrtT What ars the aliquot parts of a dollar ejtpr€»ed m the table? 
What ibe aliquot parts uf a ycarT What the aliquot parts of b month? 
What tb« II I iq not parts of a pound? What are tlie aliquot parts of a 
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cts. 
50 

25 


i 


9 

376 


188 
94 


75 


i 


8282 



cost at 50cts. 
cost at 2dcto. 
cost at ^11 



EXAMPLES. 

1. What is the cost of 376 3rards of cloth at 80,75, or f of 
a dollar per yard ? 

Had the cloth cost $1 operation. 

per yard, the cost of the 
376 yards would have 
been 8376. Had it cost 
50c^^. per yard, the cost 
would have been ^ of 
$376, or »188: had it 
been 25cts, per yard, the cost would have been ^ of 8376, 
or 894 ; but the price being 75cts. per yard, the cost is 
188 H- 94 = 8282. 

2. What is the cost of 196 yards of cotton, at 9d, per 
yard? 

I96yd, at 6d, or ^s. = 98s. 
196yd. at 3d. or |j. = 49s . 
Therefore, I96yd. at 9d. or f *. = 147*. = £7 7s. Am. 

3. What is the cost of 4. What is the cost of 425 
4715 yards of tape, at ^. yards at 1 penny per yard ? 
per yard? " ld.z=^. - 12)425 

Id. - - 4 )4715 2 0)35*. 5d. 

1 2)ll78^d. = cost. Ans. £1 15*. 5J. 

20 )98*. 2^d. 
Ans. = £4" 18*. 2fi. 

5. What will be the cost 
of 354 yards. at 1^ per yard ? 

ld.=z^. - 12)354 

4)29*. 6d. 
id. 7*. ijd. 

cost 36*. 10^. 

= jSl 16*. 10|<f. 



6. What will be the cost 
of 4756 yards of cotton shirt- 
ing, at 12 J cents per yard? 

12^i*.=|of 18. 8)4756 
594^ 
Ans. 8594,50. 
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7. What will be the cost 
of 3754 pairs of gloves, at 
2^. 6d. per pair ? 

2s.6d.=i£. ' ' 8)3754 
469|- 
Ans, £469 5^. 



8. What will be the cost 
of 5320 bushels of wheat, at 
3*. 6d. per bushel ? 

5320 

3 

at 3j. - - . - 15960 
at ^j. - . - - 2660 
at 3*. 6d. . - 18620^. 
Ans, £9310 



9. What will be the cost 
of 436 yards of cloth, at £2 
7s. per yard ? 

435 
2 


Cost at £2 ^ - £870 
5*.= J of£. 108 15^. 
25.=^of£. 43 10*. 
Total cost £1022 5a-. 



10. What will be the cost 
of 660 yards at 2*. 6d 1 

2s.=^£. 10)660 
6d,=iof2s. 4)66 cost at 2«. 
16 10*. 



Ans. £82 10*. 



201. When the price in shillings is less than 20, 

Multiply by half the number of shillings, and the figures to 
the left of the right hand figure will express the pounds, and 
this figure doubled will be the shillings. 

11. What is the cost of 56 yards of cloth, at 16*. per yard ? 
16*. = ^ of a £ : Hence 
56 X ^ = the amount in pounds. 
But 56 X i^ = 56 X T^ = £44.8, in which the right 
hand figure 8 expresses tenths of pounds, and by doubling it, 
we obtain twentieths of pounds, or shillings : therefore, the 
reason of the rule is manifest. 



Qunrr.— 201. When the price is in shillings and less than 20, how will 
yon find the cost ? Wha(t is the mason of the role ? 

10 
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12. What will be the cost of 4514 yards of cloth at £2 
17*. 7^. per yard ? 

4514 

2^ 

Cost at £2 9028 

4514 X 8^ gives - - - 3836 18*. 
ateJ. = :^of£ - - - 112 17^. 
l^d. = J of eJ. - - - 28 4^. 3d, 

Total cost £13005 19^. 3d. 



GENERAL EXAMPLES. 

13. What will 19cto^ 3qr. Ulb, of hops cost, at £4 Us. 
9d. per cwt. ? 

14. I9cwt. 3qr. I9lb, of sugar, at £2 4^. 8rf. per cwt. ? 

15. llctt?^. \qr. 16/6. of soap, at £3 7^. per cwt. 1 

16. 9cwt. 3qr. lOlb, of treacle, at £1 18*. 9J. per cwt, ? 

17. What is the cost of 40/6. of soap, at 6^ts. per pound? 

18. What is the cost of 70 yards of tape, at 2^cts, per 
yard? 

19. What is the cost of 876 bushels of apples, at 62 J<;/*. 
per bushel ? 

20. What is the cost of 1000 quills, at ^ cent per quill? 

21. What is the cost of 1800 lead pencils, at 6 cents 
apiece ? 

22. What is the cost of 9T, I3cwt. 19/6. of pewter, at £14 
1 5^. 9d, per ton ? 

23. 35^. 19/6. lOoz., at £11 12*. 5^. per cwt. ? 

24. 74oz. 2pwt. I2gr. of silver, at 4^. ll^d. per oz, ? 

25. A pair of chased silver salts, weight 7oz. llpwt.y at 
8s. ll^d. per oz.1 

26. 57loz. I4pwt. I6}gr., at £3 11^. 9irf. per oz. ? 

27. What will be the cost of 85| yards of cloth, at 99^ 
per yard ? 

28. What will be the cost of 1848 yards of linen, at 87 J 
^ents per yard ? 
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29. What is the cost of 51^ tons of hay, at $12,50 per ton T 

30. What is the cost of 693 yards of linen, at 75ets. per 
yard? 

31. What is the rent of 725-4. 2R. 19P. of land, at £2 
Us, 9d. per acre? 

32. 51-4. 3R. 15P. at £4, lOs. per acre ? 

33. 97 A. UP. at £3 lis, lOd. per acre ? 

34. What is the cost of 28J yards of cloth, at 84J per 
yard ? . 

35. What will be the cost of 2000 qnills, at -f cent per 
quill? 

36. What .will 154^ tons of hay come to, at 812 per ton? 

37. What is the cost of 514yi. 3qr. 2na., at 17^. 9J{f. per 
yard? 

38. 125JS. E. Iqr. Ina, at £1 lis. 9^ per ell? 

39. What will be the cost of 1752 bushels of apples, at 
62^ cents per bushel ? 

40. What is the cost of 280 yards of tape, at 2^ cents per 
yard? 

41 . What is the cost of 120 pounds of soap, at 6f cents 
per pound ? 

42. What cost l7E.Fr. Iqr. 3na. of Brussels lace, at £3 
I9s. ll|(i. pereU? 

43. 349E. Fl. Iqr. 3na. of hoUand, at £1 Us. 6d. per ell ? 

44. 47oyd. 3qr. 2na. at £1 14^. 9id. per ell English? 

45. 375^E.E. at 18^. llfJ. per yard? 

46. What will be the cost of 2hhd. 5gaL 3qt. 2gi. of mo- 
lasses, at 12^ cents per quart ? 

47. What will be the cost of 376 yards of cloth, at $1^ 
per yard ? 

48. What will be the cost of Ihhd. 2gal. 3qt. Ipt. Igi. of 
brandy, at 56\ cents per quart ? 

49. What will be the cost of 276«. 3pk. 6qt. Ipt. of wheat, 
at $1,75 per bushel? 
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TARE AND TRET. 

202. Tare and Tret are allowances made in selling goods 
by weight. 

Drafi is an allowance on the gross weight in favor of the 
buyer or importer: it is always deducted before the Tare, 

Tare is an allowance made to the buyer for the weight of 
the hogshead, barrel or bag, &c., containing the commodity 
sold. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, bag, <&c., which contains 
them. 

SuttU is what remains afler a part of the allowances have 
been deducted from the gross weight. 

Net Weight is what remains after all the deductions are 
made. 

EXAMPLES. 

1. What is the net weight of 25 hogsheadjs of sugar, the 
gross weight being QQcwt. 3^r. lHh.) tare Wlb. per hogs- 
head? 

cwt, qr. lb, 

66 3 14 gross. 

25 X 11 = 275/6. . - 2 1 23 tare. 
Ans. net. 

2. If the tare be 4lb, per hundred, what will be the tare on 
6T. 2cwt. 3qr, Ulb. ? 

Tare for 6r. or I20cwt, = 480/6. 
2cwt. = 8 
3qr. = 3 

14/6. = OJ 

Tare - - - . 491^ 

^ Q0X8T.— 303. What are Tare and Tret? What is Draft? What ■ 
Tan? What ii GiOH Weight! WYieit '« ^xjiMOftl What m Net Weight? 
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3. What is the tare on 32 boxes of soap, weighing 
31550^^., allowing 4lb. per box for draft and 12/i. in every 
hundred for tare ? 

31550 gross. 31422 

32 X 4 = 128 draft. 12 

31422 3770.64 



Ans, 

4. What will be the cost of 3 hogsheads of tobacco at 
#9,47 per ewt. net, the gross weight and tare being of 





cwt. 


gr. 


lb. 


lb. 


^0. 1 . 


^ 9 


3 


25 - 


- tare 146 


" 2 . 


- 10 


2 


12 - 


. « 150 


" 3 - 


- 11 


1 


25 . 


- « 158 

Ans, 



5. At JEl 5^. per cwt. net; tare 4lb. per ctot. : what will 
be the cost of 4 hogsheads of sugar, weighing gross, 

cwt. qr. lb. 



No. 1 - - - 10 


3 


6 


« 2 . - - 12 


5 


19 


« 3 . - - 13 


1 


10 


" 4 . - - 11 


2 


7 


49 





14 gross. 


Tare Alb. per cwt 1 


3 


Soz. 


47 


1 


13 Soz. net. 
Ans. 


6. At 21 cents per lb., what will be the cost of 5hM. of 


coffee, the tare and gross weight being 


as follows : 


cwt. qr. lb. 




lb. 


No. 1 . - 6 2 14 


- - 


tare 94 


« 2 - . 9 1 20 


. . 


« 100 


« 3 - . 6 2 22 


. . 


" 88 


*' 4 - . 7 2 25 


- . 


" 89 


"5.-8 13 


- - 


" 100 

Ans. 


7. At £7 5 J. per cwt. net, how much will 16AM. of sugar 


come to, each weighing gross Scwt. 


3^r 


. lib. ; tare 12/6. per 


cm.? 
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8. What is the net weight of I8hhd. of tobacco, each 
weighing gross 8cwt. 3qr, 14/6. ; tare 16/6. to the cwt.l 

9. In 47". 3cwt. 3qr. gross, tare 20/6. to the cwt., what is 
the net weight ? 

10. What is the net weight and value of 80 kegs of figs, 
gross weight 7T. llct^^. 3yr., tare 14/6. per cwt,, at $2,31 
per cwt, ? - • 

11. A merohai^t bought I9cwt. Iqr, 27/6. grosd of tobacco 
in leaf, at $24,28 per ctot.; and 12ct£;^ 3qr, 19/6. gross 
in rolls, at $28,56 per cwL ; the tare of the former was 
149/6., and of the latter 48^/6. : what did the tobacco cost 
him net ? 

12. A grocer bought I7^hkd, of sugar, each lOcwt, Iqr, 
14/6., draft 7/6. per cwt,, tare 4/6. per 104/6. What is Ae 
▼alue at $7,30 per cwt. net ? 

13. In 29 parcels, each weighing 3cwt. 3qr. 14/6. gross, 
draft 8/6. per cwt,, tare 4/6. per 104/6., how much net weight, 
and what is the value at $7,50 per cwt, net ? 

14. A merchant bought 7 hogsheads of molasses, each 
weighing 4cwt. 3qr. 14/6. gross, draft 17/6. per cwt., tare 8/6. 
per hogshead, and damage in the whole 99f /6. What is the 
value at $8,45 per cwt, net ? 

15. The net value of a hogshead of Barb'adoes sugar was 
$22,50 ; the custom and fees $12,49, freight $5,11, factorage 
$1,31 ; the gross weight was llcwt. Iqr. 15/6., tare 11^/6. 
per cwt, W-hat was tbe sugar rated at per ctpt. net. in the 
bill of parcels ? 

16. In 7hhd, of oil, each weighing 3cwt. 2qr. 14/6. gross, 
tare 21/6. per cwt., how many gallons net, and what is the 
value at $1,24 per gallon ? 

17. I have imported 87 jars of Lucca oil, each containing 
47 gallons : what came the freight to at $1,19 per cwt. net, 
reckoning 1/6. in 11/6. for tare, and 9/6. of oil to the gallon? 



SIlfPLR INTEREST. 228 



SIMPLE INTEREST. 

203. Interest is an allowance made for the use of money 
that 19 borrowed. 

For example, if I borrow $100 of Mr. Wilson for one 
year, and agree to pay him $6 for the use of it, the 86 is 
called the interest of $100 for one year, and at the end of 
the time Mr. Wilscm should receive back his $100 together 
with the $6 interest, making the sum of $106. 

The money on which interest is paid, is called the Prwi- 
cipaL 

The money paid for the use of the principal, is called the 
Interest. 

The principal and interest, taken together, are called the 
Amount, 

In the above example, 

$100 is the principal, 
$ 6 iis the interest, and 
$106 is the amount. 

The interest of $100 for one year, determines the rate of 
interest, or rate per cent. In the example above, the rate of 
interest is 6 per cent, or $6 for the use of the hundred. Had 
$8 been paid for the use of the $100, the rate of interest 
would have been 8 per cent ; or had $3 only been paid, the 
rate of interest would have been 3 per cent. 

Legal interest is the rate of interest established by law. In 
the New England States, and indeed in moi^t of the other 
states, the legal interest is 6 per cent per annum, that is, 6 
per cent by the year. 

Quest. — 803. What is Interest? What is the money called on which 
interest is paid ? What ia the money called which is paid for the use of the 
principal? What is the amount? What determines the rate of interest? 
What is legal interest ? What is meant by per annum ? How much is the 
interest per annum in most of the states? What is it in New York ? In 
Louisiana? 
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In New York, however, it is 7, and in Louisiana 8 per 
cent. 

CASE I. ' 

204. To find the interest on any given principal for one or 
more years. 

The interest of each dollar, for a single year, will be so 
many hundredths of itself as are expressed by the rate of in- 
terest. Thus, if the rate of interest be 4 per cent, each dol- 
lar will produce annually an interest of .04 of a dollar, or 4 
cents : if the rate be 5 per cent, it will produce .05 of a dol- 
lar, or 5 cents : if 6 per cent, .06, or 6 cents, &c. 

Hence, to find the interest on any given sum for one or 
more years, 

Multiply the principal by the decimal fraction which expresses 
the rate of interest, and the product so arising by the nurnher 
of years. Or, 

Multiply the decimal fraction which expresses the rate of in- 
terest by the number of years, and then multiply the principal 
by this product, 

EXAMPLES. 

1. What is the interest on 81960 for four years, at 7 per 
cent per annum ? 



The rate of interest being 
7 per cent, each dollar will 
produce .07 of a dollar, or 7 
cents, in one year: hence, 
8137,20 will be the interest 
on the sum for one year, and 
«548,80 for 4 years. 



OPERATION. 

81960 
.07 



8137,20 int. for 1 year. 

4 number of years. 
8548,80 Ans. 



Quest.— 204. What will be the interest of one dollar for one year ? What 
will express decimally the interest on one dcdlar for one year at 4 per cent? 
What wiU express it at 5 per cent ? At 6? At 7? At 8? How do you 
find the interest on any sum for one or more years? What- will be the 
multiplier when the rate of faiterest is 4 per cent, and the time 3 yean? 
When the rate is 6 per cent and the time 5 years? When the rate k 8 
per cent and the time 3 yeaisl 
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2. What id the interest on 99^,457^dollars for three years, 
at 5 per cent per annum ? 

Since there are three places 
of decimals in the multipli- 
cand and two in the multi- 
plier, there will be five in the 
product (Art. 149). Observe 
that the two 'firsts counting from 
the comma to the right, are 
cents, the third miUs, the fourth tenths of mills, <&c. 

3. What is the interest on $3^5,874 for one year, at 5^ 
per cent? 

We first find the interest at 
5 per cent, and then the in- 
terest for \ per cent : the 
sum is the interest at 5-)- per 
cent. 



OPERATION. 

78,457 
.05 X 3 = J5 

392285 

78457 ■ 
-4«j.«l 1,76855 



OPERATION. 

#365,874 
.05 



18,29370 

1,82937 i per cent. 
820,12307 Arts. 

4. What is the interest on $2871,24 for 6 years, at 7 per 
cent? 

5. What is the interest on $535,50 for 25 years, at 6 per 
cent? 

6. What is the interest on $1125,819 for 5 years, at 8 per 
cent per annum? 

7. What is the interest on $8089,74 for 12 years, at 5 
per cent ? 

8. What is the interest on $1226,35 for 7 years, at 7^ per 
cent ? 

9. What is the interest on $3153,82 for 9 years, at 4^ per 
cent? 

10. What is the interest on $982,35 for 4 years, at 6 per 
cent? 

11. What is the interest on $1914,16 for 18 years, at 3^ 
per cent ? 

12. What is the interest on $2866,28 for 6 years, at 8 per 
cent ? 

10* 
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13. What is the interest on $16199,48 for 16 years, at 5 
per cent ? 

14. What is the interest on 8897,50 for 21 years, at 6 
per cent ? • 

CASE II. 

205. To find the interest for any number of months, at the 
rate of 6 per cent per annum. 

At the rate of 6 per cent per annum, one month produces 
^ per cent on the principal ; and hence, every two months 
produces one per cent on the principal. Therefore to find 
the interest for months. 

Divide the number of months by 2 and regard the quotient as 
hundredths. Then multiply the principal by the decimal so 
found, and the product will be the interest, . • 

EXAMPLES. 

1. What is the interest on 8651 for 8 months, at 6 per 
cent per annum ? 



OPERATION. 

$651 

.04 half the number of monthfr 



The decimal corre- 
sponding to 8 months, 
which gives 4 per cent, 
is .04: hence, the in- 
terest is $26,04. 

2. What is the interest on $614,364 for 9 months, at 6 per 
cent per annum ? 



$26,04 



The decimal corresponding to 9 
months is .04^, and hence the in- 
terest is $27,64638. 



OPERATION. 

$614,364 
.04j^ 

2457456 

307182 

$27,64638 



Quest. — ^205. At the rate of 6 per cent, what will be the mterest on any 
principal for one month ? What toiid will prodaoe one per cent ? How do 
3roa find the interest on any prineipal for any number of months? What 
is the multiplier for 4 months? What for 6 months? What for 7? What 
far 8? Far 91 What for 10? For 11? What for 12? 
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3. What is the interest on $17507,30 for 14 months, at 6 
per cent ? 

4. What is the interest on $982,41 for 9 months, at 6 per 
cent ? 

5. What is the interest on $75192,84 for 16 months, at 6 
per cent ? 

6. What is the interest on $7953,70 for 9 months, at 6 per 
cent? 

7. What is the interest on $15907,40 for 27 months, at 6 
per cent ? 

8. What is the interest on $4918,50 for 11 months, at 6 
per cent ? 

9. What is the interest on $84377,91 for 7 months, at 6 
per cent ? 

10. What is the interest on-$91358,24 for 17 months, at 
6 per cent ? 

11. What is the interest' on $31573,25 for 10 months, at 6 
per cent ? 

12. What is the interest on $959875,45 for 18 months, at 
6 per cent ? 

CASE III. 

206. To find the interest at 6 per cent per annum, for any 
number of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an in- 
terest of one per cent on the principal, and consequently, 6 
days will give an interest of one mill on the dollar, or one- 
thousandth of the principal. If, therefore, the days be divided 
by 6, the quotient will show how many thousandths of the 
principal must be taken on account of the days. Hence, to 
find the interest for any number of days less than 60, 

Quest. — ^206. In compatiiiif interest for days, at what is the month 
reckoned 7 How many days giye one per oent? What part of the prin- 
cipal is one per cent? How many days will give one-thousandth of the 
principal ? How will you find how many thousandths of the principal muit 
be taken for the days ? 



22B 
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Dimdg ike da^s by 6, and multiply the principal by the quo- 
hfnfy mnsidered as thousandths. 



EXAMPLE*. 



^ .1 



1. What 13 the interest on $297,047 for 28 <lays, at 6 per 
cent per aoaum 1 

We find that ibe 28 days give 
4^ ihoujsandths. We mukiply tlie 
principal by .004, and then add |^ 
of the principal muUipUed by one- 
thousandth for the fractional part. 



OPERATION* 

is297,047 

2e^6=4| , .0041 

1188188 

99015 

99015 



Add 



$1,386218 



JO^y To avoid the fractions which sometimes appear in 
the multipliers, we may, if we please, first muhiply the prin- 
cipal by the number of days, and then divide the product by 
6, which will give the same quotient as found above. Hence, 
to find the interci^i for any number of days, 

Multiply ih^. principal by the number of days^ divide ike 
product by 6, and then point off in the quotient three morepiaets 
for denniiils than there are decimals in the given principaL 

2< What Is the interest on $d57j87 for 13 days, at 6 per 
cent per annum ? 

We first rauliiply the given prin- 
cipal by 13 ; we then divide the 
product by 6 ; and since there are 
two places of decimals in the prin- 
cipal, we point off five in the quo- 
tient. 



OPERATlONi. 

$637,87 
13 

197361 
65787 
6 )855231 
$1,42538 



n 



Note — Let each of the following examples be worked by both 
methods - though, when the days exceed 60, the sceond method ia 
preferable. 

Qttest. — How dt» yon find this mttsreet for iess thiaa 60 doye ? What k the 
multiplbr for 6 dnya 1 For 9 days? For 10 dnys I For 15 day» ? FiifSO 
dap? For 25 da)*sT 207. Hom^ may tjie intewiit for days be found by 
ihc Becond method ^ 



3. Find the interest on ©785,469 for 25 days,. Also, the 
interest on $8709,27 for 100 days. 

4. What is the interest on $2691, i:a for 150 days? 
5* What is the interest on $1151,44 for 29 days? 
6. What is ilie interest on $136,25 for 19 days? 
7* W^hat is the interest oa §981,90 for 70 days ? 

8, What is the interest on ©757,06 for 9 days ? 

9. What is the interest on ^864 for 95 days ? 

10. What is the interest on ©11268,75 for 17 days? 

11. What is the interest on ©4428,10 for 165 days ? 

12. What is the interest on $975,95 for 14 days ? 

13. What is the interest on ©28793,28 for 127 days t 

208. NoTE» — The above method of cumputing interest for days, 
is the one in general use. It, however, considers the year as made 
up of 360 instead of 365 days ; and hence the resuh is too large by 
5 of the 365 parts into which the interest found may be divided. 
Hence, the interest found will be too large by its ^^ part, by which 

yjQUst be diminished when entire accmucy is desired. 
209. To find the interest at 6 per cent per annum for years, 
months, and days. 

Find the interest for the years hy Case I-^for the months 
by Cme //., and for the days by Case III. ; then add the 
several T$suks togethef^ and their s^im will he the answer 
mugJU, Or, 

Form a single multiplier for the years, months^ and days^ 
^and then multiply the principal by it. 

EXiMVhES. 

1. What is the interest on $1597j27 at 6 per cent, for 3 
years 9 months and 1 1 days ? 

Quest. — 208. How ma.ny days dooa tha abovo method give to tho yoEirT 
Ib tJie result obtained too great or too small ? By how much m it too 
great? How will you find the exact iutorest^ 209. How do you fiud tlio 
iuterest at 6 per cent per aimiim for years, moutlii, and days ? What is 
thi> maltiplief for 1 year 4 luoutbe and 12 days? What for 3 years 8 
montht and 19 days? For 3 yea re 10 months and S4 daysT 



i 
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81597,27 

.06x3= .18 



1277816 
159727 



1st method. 

81597,27 
.04^ 
638908 
79863^ 



8287,5086 871,8771^ 

Interest for 3 years 
" " 9 months 
*« "11 days 
Total interest 



81,59727 for 6 days. 

,79863 for. 3 days. 

,53242 for 2 days. 

82,92832 for 1 1 days. 



8287,5086 
71,8771 + 
2,9283 + 
8362,3140+ 



2d method. 

Multiplier for 3 years = .06 X 3 = .18. 
" " 9 months = .045. 

" 11 days =V = .OOlf. 

Entire multiplier 0.226|-. 

Then, 81597,27 x 0.226| = 8362,3140+. 

2. What is the interest on 8252803,87 for 1 year 1 month 
and 1 day? 

3. What is the interest on $3195,54 for 7 years 6 months 
and 22 days ? 

4. What is the interest on 81352,25 for 4 years and 7 
months ? 

5. What is the interest on 823518,20 for 9 years, 11 
months, and 16 days? 

6. What is the interest on 82420,70 for 1 year and 10 
months ? 

7. What is the interest on 819574 for 12 years and 1 day? 

8. What will be the amount of 81947,66 after 21 years 
and 8 months ? 

9. What is the interest on 81330,50 for 14 years, 4 months, 
and 24 days ? 

10. What is the interest on $3227,60 for 2 years, 8 months, 
and 20 days ? 
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11. What is the ii^terest on $79265,375 for 8 years 7 
months and 6 days ? 

12., What will be the amount of 89537,15 after 11 years, 
2 months, and 18 days ? 

CASE V. 

210. To find the interest when there are months and days, 
and the rate of interest is greater or less than 6 per cent. 

Find the interest at 6 per cent. Then add to it or subtract 
from it such a part of the interest so .found as the given rate 
exceeds or falls short of six per cent per annum. 

EXAMPLES. 

1. What is the interest on $179,25, at 7 per cent per an- 
nmn, for 3 years and 4 months ? 

Multiplier for 3 years = .06 x 3 = .18 

" " 4 months = .02 

Entire multiplier .20 

Hence, $179,25 x .20 = $35,8500 interest at 6 per cent. 
Add I 5,9750 

$41 ,8250 interest at 7 per cent. 

2. What is the interest on $974,50 for 9 years, 6 months, 
and 18 days, at 4 per cent per annum? 

Multiplier for 9 years at 6 per cent ^ 9 X .06 = .54 
" ** 6 months = .03 

" 18 days =18 4-6 = 3 =.003 

Entire multiplier . - - - .573 
HeAce, $974,50 X .573 = $558,3885 
Subtract one-third 186,1295 
Int. at 4 per cent $372,2580 

3. What is the interest on $874,42, at 3 per cent, for 19 
years and 6 months ? 

QuEBTw — 210. How do you find the interest when there are months and 
days, and the rate greater than 6 per cent? How do you find the iu- 
tereet when H is !•■§? 
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4. What is the interest on $358^50, at 7 per cent, for 6 
years and 8 months ? 

5. What is the interest on $1975,98, at 5 per cent^ for 10 
years* 4 months and 18 days 1 

6. What in the interest Qn $1461,75 for 4 years and 9 
months, at 8 per cent ? 

7* What ia the interest on $45000 for 1 year and 4 
months, at 7 per cent ? 

8* What will be the total amount of $2238,96 after 2 
years and 7 months, at 7 per cent ? 

9. What is the interest of $1200 for 1 month and 12 days, 
at 5 per cent? 

10. What is the interest on $1064,82 for 6 years and 6 
months, at 4j per cent 1 

11. What is the interest on $1753,96, at 7 per cent^ for 4 
years 9 months and 14 days ? 

12. What ia the interest on $17518,54, at 7J per cent, for 
3 years and 9 days ? 

13. What is the interest on $15138,22 for 3 years, 4 
months and 18 days at 6^ per cent per annum ? 

14. What is the intereet on $4187,635, at 5 per cent, for 
5 years 5 months and 5 days ? 

15. What is the interest on $167,50 for 7 months and 17 
daya, at 7 per cent per annum 1 

IB. What is the interest on $2934,25 for 2 years 8 months 
and 19 days, at B^ per cent? 

17, ^Vhat is the interest on $19345,31, at 4^ per cent, for 
5 years 6 months and 15 days J 

211. Note, — In computing interest, it Is often very convenient 
10 find the interest for the months by considering ihera as aliquet 
parts of a, year, and tho intere£»£ for cJ^ya by eoneidering them aa 
ahquot parts of a month. 

QuBHT.^^ll* Explain the sccoDd method of computing interc^ for 
moiitha aiid days. What part of a year are 3 mouths? Four months? £:>ixT 
Ei^it Nine? What part of a month aje 6 daya? FWe dajs? Ten 
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EXAMPLES. 



1. Wliat is tlie interest of $806,90 for 1 year 10 months 
and 10 daySj at 6 per teutl 
$806,90 
.06 


6) $48,4 140 = int. for 1 year, 
2)8,069 = int. for 2 months. 


$8,069 
5 


3)4,034+- int. for 1 month. 
1,344+^ int. for 10 days. 

Interest for 1 year - ' 
^^ " " 10 months ■ 
^B "10 days - - 
^^ Total interest 


$40,345 int. for 10 mo. 

■ $48,4140 
- 40,345 
1,344 + 
$90,103 + 



2* What is the interest of $200 for 10 yeara 3 months and 
6 days, at 7 per cent ? 

$200 
,07 




4)14,00 ^ int. for 1 year. 
3)3,50 = int. for 3 months. 
5)1,16+= int. for 1 month. 



$14,00 
10 



$140,00 for 10 years* 



,23+= int. for 6 days, 

$140,00 interest for 10 years. 
3,50 interest for 3 months. 
,23+ interest for 6 days. 
An$. $143,73+ t^A|| 

3. What is the interest of $264,52 for 2 years 8 months 
and 20 days, at 6 per cent per annntn 1 

4. What is the interest of $76,50 for 1 year 9 months and 
12 days, at 6 per cent? 

5. What is the interest of $1041,75 for 1 year 1 month 
and G days, at 4 per cent per annum ? Also, at 5 per cent ? 
At 5^ per cent ? At 6 per cent? At 7 per centt At 7^ per 
cent ? At 8 per cent ? At SJ per cent I ^tvd ^\ 9 ^t t^Tv\\ 
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6. What is the interest, at 6 per cent per annum, on 
$241,60, for 3 years 3 months and 15 days ? 

7. What is the interest, at 8 per cent per annnm, on 
1351,74, for 3 years 6 months and 6 days ? 

8. What is the interest, at 7 per cent, on 81761,75, for 
5 yours 5 months and 5 days ? 

9. What is the interest on 8135178,40 for 3 years 9 
months and 12 days, at 5 per cent per annum ? 

CASE VI. 

212. To find the interest, when the sum on which the in- 
terest is to he cast is in pounds, shillings, and pence. 

I. Reduce the shillings and pence to the decimal of a pound 
(Art. 161). 

II. Then find the interest as though the sum were dollars and 
cents ; after which reduce the decimal part of the answer to 
shillings and pence (Art. 162)* 



EXAMPLES. 



1. What is the interest, at 6 per cent, of £27 15^. 9d. for 



2 years ? 



We first find the interest 
for one year. We then mul- 
tiply by 2, which gives the 
into rest for two years. We 
thou roduco to pounds, shil- 
lings, and pence. 



OPERATION. 

£27 15^. 9d. = £27,7875 
.06 



1.667250 

2_ 

£3.334500 

20 

6.690000 

12 

8.280000 

4 

T12OOOO 
Ans. £3 6s. S^d 



Qi'SflT — 313. How do you determine the interest when the sum ■ in 
^tNiiidit, fliiiilliugB, aud pence 1 
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2. What is the interest on £203 18^. 6d., at 6 per cent, 
for 3 years 8 months 16 days ? ^ 

3. What is the interest on J&255 10^. Sd. at 6 per cent, for 
3 years and 3 months ? 

4. What is the interest of £215 13^. 8 J., at 6 per cent, for 
3 years 6 months and 6 days ? 

5. What will £559 7s. 4d, amount to in 3 years and a 
half, at 5^ per cent per annmn ? 

6. What is the interest of £1543 10^. 6d, for 3 years and 
a half, at 4 per cent ? 

7. What is the interest of £1047 3^. for 3 years and a 
half, at 6 per cent ? 

8. What is the interest on £511 1^. 4d,, at 6 per cent per 
annum, for 6yr, 6mo. 1 

9. What is the interest on £161 15^. 3d,, at 6 per cent, 
for7yr/l3da.? 

APPLICATIONS. 

213. For computing the interest on notes, the time may be 
found by the tabl^ in Art. 38. 

The day on which a note is dated and the day on which 
it falls due, are not both reckoned in determining the time ; 
but one of them is always excluded. 

Thus, a note dated on the 1st of May, and falling due 
on the 16th of June, will bear interest but one month and 15 
days. 

Calculate the interest on the following notes. 



$382,50 Philadelphia, January 1st, 1846. 

1. For value received I promise to pay on the 10th day 
of June next, to C. Hanford or order, the sum of three hun- 
dred and eighty-two dollars and fifty cents with interest from 
date, at 7 per cent. John Liberal, 

QoEflT. — ^313« How may the time be found for computing interest on 
notes ? What days named in a note are reckoned and what excluded, in 
reckoning the time? If a note is dated on the first and payable on the 
15th, how many days will the interest run? 
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$612 Baltimore, January Ist, 1833. 

• 2. For value received I promise to pay on the 4th of July, 
1835, to Wm. Johnson or order, six hundred and twelve dol- 
lars with interest at 6 per cent from the Ist of Mar^h, 1833. 

John Liberal. 



<3120 Charleston, July 3d, 1846. 

3. Six months after date, I promise to pay to C. Jones or 
order, three thousand one hundred and twenty dollars with 
interest from the 1st of January last, at 7 per cent 

Joseph Springs, 



$786,5a Mobile, July 7th, 1845. 

4. Twelve months after date, I promise to pay to Smith 
Sl Baker or order, seven hundred and eighty-six -^^ dollars 
for value received with interest from December 3d, 1845, at 
8 per cent. Silas Day, 



04560,72 Cincinnati, March 10th, 1846. 

5. Nine months after date, for value received, I promise 
to pay to Redfield, Wright, & Co. or order, four thousand 
five hundred and sixty ^^ dollars with interest after 6 
months, at 7 per cent. Frederick StiUman, 



<! 854,83 Boston, July .17th, 1846. 

6. Eleven months after date, for value received, we prom- 
ise to pay to the order of Fondy, Bumap, & Co., one thou- 
sand eight himdred and fifty-four -^^ dollars with interest 
from May 13th, 1846, at 6 per cent. Palmer ^ Blake. 

PARTIAL PAYMENTS. 

214. We shall now give the rule established in New York 
(See Johnson's Chancery Reports, Vol. I. page 17) for com- 
puting the interest on a bond or note, when partial payments 
have been made. The same rule is also adopted in Massa- 
chusetts, and in most of the othei states. 
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I. Compute the interest on- the principal to the time of the 
first payment J and if th§ payment exceed this interest, add the 
interest to the principal and from the sum subtract the payment : 
the remainder forms a new principal. 

II. But- if the payment is less than the interest, take no no* 
tice of it until other payments are made, which in all, shall 
exceed the interest computed to the time of the last payment : 
then add the interest, so computed, to the prindped^ and from 
the sum subtract the ^sufh of the payments : the remainder vfiU 
form a new principal on which interest is to be computed as 
before, 

EXAMPLES. 



$349,998 Richmond, Va., May 1st, 1826. 

1. For value received I promise to pay James Wilson or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills with interest, at 6 per cent. 

James PaywelL 

On this note were endorsed the following payments : 
Dec. 25th, 1826 received $49,998 
. July 10th, 1827 " $4,998 
Sept. 1st, 1828 " $16,008 
June 14th, 1829 " $99,999 
What was due April 15th, 1830? 
Principal on int. from May 1st, 1826 - - $349,998 
Interest to Dec. 25th, 1826, time of first pay- 
ment, 7 months 24 days 13,649 + 

Amount - - $363,647 -f- 

Payment Dec. 25th, exceeding interest then 

due 49,998 

Remainder for a new principal - - - - $313,649 
Interest of $313,649 from Dec. 2^th, 1826, to 

June 14th, 1829, 2 years 5 months 19 days $ 46,472 -f 

Amount - - $360,121 

Qnnvr.— S14. What m the rule m Mgud to putifli v^^yoMnte^ 
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Payment, July lOth, 1827, less > ^ 

than interest then due - - ) ^ *^ 
Payment, Sept. Ist, 1828 - - - 15,008 

'^f'T •; :.!," / " i ♦2o,oba 

less than interest then due • J ^ ' 
Payment, June 14th, 1829 - - 99,999 
Their sum exceeds the interest then due - 9120,005 
Remainder for a new principal, June 14th, 

1829 .--.--.--. 240,116 
Interest of 8240,116 from June 14th, 1829, to 

April 15th, 1830, 10 months 1 day - - 9 12,045 
Total due, April 15th, 1830 -' - $262,161 + 



86478,84 New Haven, Feb. 6th, 1825. 

2. For value .received I promise to pay William Jenks or 
order, six thousand four hundred and seventy-eight dollars 
and eighty-four cents with interest from date, at 6 per cent. ' 

John Stewart. 

On this note were endorsed the following pa3rments : 
May 16th, 1828, received .$545,76 
May 16th, 1830, " $1276 
Feb. 1st, 1831, ♦« $2074,72. 

What remained due August 11th, 1832? 

3. A's note of $7851,04 was dated Sept. 5th, 1837, on 
which were endorsed the following payments, viz: — ^Nov. 
13th, 1839, $416,98 ; May 10th, 1840, $152 : what was due 
March 1st, 184.1, the interest being 6 per cent? 



$8974,56 New York, Jan. 3d, 1842. 

4. For value received I promise to pay to Jan^es Knowles 
or order, eight thousand nine hundred and seventy-four iiol- 
lars and fifty-six dents, with interest from date at the rate of 
7 per cent. Stephen Janes. 

On this note were endoi^ed ii^« ioYLovnxv^ v^v^^^^nts : 
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Feb. 16th, 1843, received $1875,40 
Sept. 15th, 1844, " $3841,26 
Nov. 11th, 1845, " $1809,10 
June 9th, 1846, " $2421,04. 
What was due July Ist, 1846 ? 



QUESTIONS IN INTEREST. 

215. In all the questions relating to interest four things 
have been considered, viz. : 

1st. The principal; 2d. The rate of interest; 3d. The 
time ; and 4th. The amount of interest. Now, these four 
quantities are so connected with each other, that if three of 
them be known the fourth can always be found. 



216. The principal, the rate of interest, and the time being 
known, to find the interest. 

This case has already been <;onsidered. 

CASE u. 

217. Having given the interest, the time, and the rate of 
interest, to find the principals 

When the time and rate are the same, the interest on any 
principal, is to the principal, as any other interest is to its 
principal ; that is. 

Interest of $1 : $1 : : given interest : principal. 

Hence, to find the principal. 

Cast the interest on one dollar far the given time and divide 
the given interest hy the interest so founds and the quotient will 
he the principal. 
'. * 

Quest. — ^315. How many things are considered in all questions relating 
to interest? How many of these must be given before the remaining ones 
can be determined? 216. What are given in Case 1.7 What required? 
217. Wbat are given in Case 11. ? What required ? How do you find the 



240 SIMPLE INTEREST. 

EXAMPLES. 

1. The interest on a certain sum for 1 year and 4 months, 
at 6 per cent, is 93007,7136 : what is the principal ? 

The interest on $1 for the same time is 90,08. Hence, 
$3007,7136 ~ 0,08 = $37596,42 = principal. 

2. The interest on a certain sum for nine months, at 6 per 
cent, is $178,9582 : what is the principal? 

3. The interest for 29 days is $2,78, at 6 per cent; what 
is the principal ? 

4. The interest for 17 days, at 6 per cent, is $4,0366: 
what is the principal ? 

5. The interest on a certain sum for 1 year 1 month and 
6 days, at 7 per cent, is $26,7381 : what is the sum ? If 
the interest for the same time he $22,9184 at the rate of 6 
per cent, what will be the sum ? For the same time, what 
will be the principal, when the rate is 4 per cent and in- 
terest $15,2790? When the rate is 5 per cent and interest 
$19,0987 ? When the interest is $21,0086 and rate 5^ per 
cent? When the rate is 7^ per cent and interest $28,6479? 
When the rate is 8 per cent and interest $30,5578 ? 

CASE III. 

218. Having given the interest, the principal, and time, to 
find the rate per cent of interest. 

If interest be cast at different rates, on the same sum and 
for the same time, the amounts of interest will be propor- 
tional to the rates. Therefore, cast the interest on the prin- 
cipal for the given time, at 1 per cent per annum ; then. 
Interest at 1 per cent : given interest : : 1 per cent.: rate. 

Hence, to find the rate of interest, 

Ctist the interest on the principal for the giv^ntime at I per 
cent : then divide ths given interest by the interest sofoundj and 
the quotient will he the rate of interest, 

QcTESTw— SIS. What are given in Case III? What aro raqnindl Vtm 
do yoa find the rate of mt«Y«Bit 
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EXAMPLES. 

1. The interest on $,437,21 for 9 years and 9 months is 
$127,8840: what is the rate of interest? 

Interest on $437,21 for 9 years and 9 months, at 1 per 
cent, is $42,6280 : hence, 

$1-27,8840 -^ 42,6280 = 3 per cent, the rate. 

2. The interest on $987,99, for 5 years 2 months and 9 
days, is $256,4657 : what is the rate of interest ? 

Note. — In examples similar to the above, and to those of the 
following section, the fractions of a per cent less than a quarter, or 
of a day, may be omitted. Such small fractions may arise from 
the different methods of computation. 



219. Having given the principal, the interest, and the rate 
of interest, to find the time. 

If interest be cast at the isame rate and on the same prin- 
cipsd for different times, the anionnts of the interest will be 
proportional to the times. Hence^ if the interest on the 
principal be cast for 1 year, we shall have, 

Interest for 1 year ; given Interest : : 1 year : time. 

Hence, to find the time, 

Cast the interest on the given priTicipal at the given rate for 
one year: then divide the given interest by the interest so 
founds and the quotient toill be the time, 

EXAMPLES. 

1. The interest, on $15000, at 7 per cent per annum, is 
$700 : what is the time ? 

Interest on $15000 for 1 year at 7 per cent = $1050: 
hence, TiPAf = T^ = f of a year = 8 months. 

2. The interest on $1119,48, at 7 per cent per annvm, is 
$195,909 : what is the time ? 

QusaT._219. What are given in Case IV. ? What are required? How 
do yoo find the time? 

11 
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REDUCTION or CURRENCIES. 



A Table, showing the number of shillings in a dollar in 
each State, and the rate of interest: also, the value of a 
dollar expressed in parts of a pound, which is found by 
dividing the number of pence in a dollar by the number in a 
pound. 



SrikTEP- 



Ni). of abJ]Uni» VhIik n( iho dotlu in 



to the dulleir 



pOUDtlrt^ 



hce^i rste of 
InleiTB^t. 



Maine 

N. Hampshire 

Vermont 

M^sachu setts 

Rhode Idimd 

Connecticut 

New York 

Ohio 

New Jersey 

Pemisylvania 

Delawar*3 

Maryland 

Michi^n 

Indicina. 

Illinois 

Missouri 

Virginia 

18 Kentucky 

ly Tennessee 

North Carolina 

South Carolina 

Georgia 

Alabama 

Mississippi 

Louifiij^na 

Arkansas 

Florida 

Texas 

Not, Scotia 
and Canada 



,20 
21 
22 
23 

4 

a? 

2^ 



\ Not, Scotia/ 
j and Canada ^ 



6 shillings 
6 shillings 
6 shillings 
6 shillings 
6 tihiUinga 
6 ahilLings 
8 shilliiigg 
B shillings 
7s, Sd- 
7s, lid, 

7s. M. 

8 shillings 

6 fihihinga 

6 shillings 

6 abillings 

B shillings 

Q shillings 

d iihiUi{)ga 

10 shillings 

As. 8d. 

4j. 8d. 

.Fed money 

6 shilhugs 

Fed, money 

Fed. money 

Fed. money 

6 BhlUingJS 









£i 

It 

■if. 

■■ Iff 



— ^^ij^ 

__ j:* (Kf ^ 
^^jp u y - 

JT' !*W _ 

— ^ LI e — 

j> i? ij 

— * 2 i IT — 

J? cm 

— ^ iJTT^ 

^ /* ta - 

— ^ jTa , 
— ^IFfB- 

X- IS - 

— ly 12 ^ 

— •^ TO' 

ji- 1 a ^ 

^ KiJ- 

J^ 511 _ 

— XiCJF- 
^^fl _ 

— -t'/^ft- 






$l^£i,\^£^-. 



$l-J 



5 Bhniinga ilz^X^V^— -£ J 



6 per cent. 
9 per cent. 
6 ^er cent. 
6 per ceat. 

6 per cent, 
6^ per cent, 

7 per cent. 
6 per eenl. 
6 per cent. 

6 per cent. 
B per cent. 

5 p€r cenL 

7 per cent, 

6 i^r ceut. 
6 per cent. 
6 per cent 
6 per cent, 
*3 per cenL 

6 per cent, 
fi per cent. 

7 per cent, 

7 per cent 

8 per cent* 
6 per cent. 
6" per cent. 
6 per cent. , 
6 per cent , 
B per cent. 

6 per cent* 



Deduction of currencies. 

It has already been shown (Art. 16), that Federal Money 
is the currency of the United Sutes ; the pound, howeveiiii 
oocaaion&Uy used. 
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There are two principal reductions : 

1st. To change any sum expressed in Federal money into 
pounds shillings and pence. 

2d. To change any sum expressed in pounds shillings and 
pence, into Federal money. 

For the first, 

Multiply the sum in dollars cents and mills, ly the value of 
$1 expressed in the fraction of a pound, and the product will 
he the corresponding value in pounds and the decimal of a pound. 

For the second, 

Reduce the shillings and pence to the decimal of a pound by 
Art. 161, and annex the decimal to the entire pounds. Then 
multiply by the fraction with its terms inverted, which expresses 
the value <f $1 in terms of a pound, and the product will be 
dollars cents and mills,, 

EXAMPLES. 

1. What is the value of $375,87, in pounds shillings and 
pence. New York ^Currency ? 



We first multiply by ^, and 
then reduce the decimal of a 
pound to shillings and pence. 

2. What is the value of £127 18^. 6<f., in Federal money, 
if the currency be 6 shillings to th^ dollar ? 

We first reduce the shillings 
and pence to the fraction of a 
JB, and tllen multiply by the 
fraction of a dollar with its 
terms inverted. 

3. What is the value of $2863,75 in poimds shillings 
and pence, Pennsylvania currency? 

4. What is the value of £459 3^. 6rf., Georgia currency, 
in dollars and cents ? 

5. What is the value of $9763,28, in pounds shillings and 
pence. North Carolina currency ? ■ 

6. What is the value, in dollars and cents, of £637 \Bt* 
8d.» Nova Scotia currency? 



OPERATION. 

375,87 xf =£150.348 
=£150 6^ n\d,-Jf 



OPERATION. 

£127 18*. 6rf. = 127.925 
127.925 xV® = $426,416+. 
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COMPOUND INTEREST. 

220. Compound Interest is when tlie interest on^a sum of 
money becoming due, and not being paid, is added to the 
principal, and the interest then calculated on this amount, as 
on a new principal. -For example, suppose I were to borrow 
of Mr. Wilson $200 for one year, at 6 per cent. If at the 
end of the year Mr. Wilson shouM add the interest, 912, to 
the principal, 9200, making $212, and charge interest on 
this sum till paid, this would be Compound Interest, because 
it is interest upon interest. Hence, 

Calculate the interest to the time at which it becomes due : 
then add it to the principal and calculate the interest on the 
amount as on a new principal : add the interest again to tkt 
principal and calculate the interest a^ before : do the same fir 
all the times at which payments of interest become due : from 
the last result subtract the principal, and the remainder will be 
the compound interest. 

EXAMPLES. 

1. What will be the compound interest, at 7 per cent, of 
$3750 for 4 years, the interest being added yearly ? 

$3750,000 principal for 1st year. 
$3750 X .07 = 262,500 interest for 1st year. 
4012,500 .principal for 2d 
$4012,60 X .07 = 280,875 interest for 2d 
4293,375 principal for 3d 
$4293,375 X .07 = 300,536 + interest for 3d 
4593,911+ principal for 4th 
$4593,911 X .07 = 321,573 + interest for 4th 
4915,484+ amount at 4 years 
1st principal 3750,000 
Amount of interest $1165,484+ 

QnEfT«— ^220. What k oompoand Interest ? How do you 6xid the oon- 
pmnd intengt on any soml 
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2. If the interest be computed annually, wliat will be the 
interest on 9300 for three years, at 6 per cent ? 

3. What will be the compound interest on $590,74, at 6 
per cent, for 2 years, the interest being added annually ? 

4. What wiU be the compound interest on $500 for 1 year, 
at 8 per cent, the interest being computed quarterly ? 

5. What will be the compound interest on $3758,56 for 3 
years, at 7 per cent, the interest being added every 6 months ? 

6. What will be the compound interest on $95637,50 for 
7 years, at 6 per cent, the interest being ^dded annually 1 

7. What will be the compound interest on $75439,75 
for 4 years, at 4^ per cent, the interest being added an- 
nually ? 

- A TABLE, 

221. Showing the interest of £1, or $1, compounded an- 
nually, for ally number of years not exceeding 20. 



Years. 


3 per cent. 


3i per cent. 


4 per cent. 


4i per cent.' 


5 per cent. 


« per cent. 


1 


.030000 


.035000 


.040000 


.045000 


.050000 


.060000 


2 


.060900 


.071225 


.081600 


.092025 


.102500 


.123600 


3 


.092727 


.108718 


.124864 


.141166 


.157625 


.191016 


4 


.125509 


.147523 


. 169859 


.192519 


.215506 


.262477 


5 


.159274 


.187686 


.216653 


.246182 


.275282 


.338226 


6 


.194052 


.229255 


.265319 


.302260 


.340096 


.418519 


7 


.229874 


.272279 


.315932 


.260862 


.407100 


.603630 


8 


.266770 


.316809 


.368569 


.422100 


.477455 


.593848 


9 


.304773 


.362897 


.423312 


.486095 


.551328 


.689479 


10 


.343916 


.410599 


.480244 


.552969 


.628895 


.790848 


11 


.384234 


.459970 


.539454 


.632853 


.710339 


.898299 


12 


.425761 


.511069 


.601032 


.695881 


.795856 


1.012196 


13 


.468534 


.563956 


.665074 


.772196 


.885649 


1.132928 


14 


.512590 


.618695 


.731676 


.851945 


.979932 


1.260904 


15 


.557967 


.675349 


.800944 


.935282 


1.078928 


1.396558 


16 


.604706 .733986 


.872981 


1.022370 


1.182875 


1.540352 


17 


.65-2848J .794676 


.947900 


1.113377 


1.292018 


1.692773 


18 


.702433 .857489 


.026817 


1.208479 


1.406619 


1.864339 


19 


.753506 .922501 


. 106849 


1.307860 


1.526950 


2.025600 


20 


.806111 .989789 


.191123f 


1.411714 


1.653298 


2.207136 
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We will now explain tlie method of finding tlie compound 
interest on any sum, for any time, by means of the abo?e 
table. 

Take from the tmble the interest oi £1 or Si for the same 
time, and at the same rate, and then multiply the number so 
found by the principal, and the product will be the compound 
interest. 

EXAMPLES. 

1. What wiU be the compound interest on (350 for three 
years, at 6 per cent per annum, the interest being computed 
annually ? 

Interest from the table on $1 = $0.191016 ; 
then, $0.191016 x 350 = $66.8536. 

2. Wliat will be the compound interest on $856,95 for 15 
years, at 3^ per cent per annum ? 

3. What will be the compound interest on $9864,05 fSr 16 
years, the interest being computed annually, at 4 per cent ? 

4. What will be the compound interest on $1675,20 for 20 
years, at 4^ per cent, the interest being computed annually ? 

5. What will be the compound interest on $5463,25 for 17 
years, at 5 per cent, the interest being computed annually? 

6. What will be the compound' interest on $3769,75 for 
18 years, at 3 per cent, the interest being computed an* 
Dually ? 

7. What will^ be the compound interest on jC24 17^. 6d, 
for 10 years, at 4 per cent, the interest being computed an- 
nually I 

8. Wliat will be the compound interest on $9854,50 for 
12 yearslat 6 per cent, the interest being computed annually? 



QcisT. — SSL Hifir do vou find the compound arterest on any ran by 
thetablor 
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PERCENTAGE. 

222. The term per cent comes from per centum, and 
means by the hundred. The term, is generally used to ex- 
press the interest on money, but may also be employed to 
designate hundredth parts of other things. Thus, when we 
say twenty per cent of a bushel of wheat, we mean twenty 
hundredths, or one-fifth of it. 

223. The rate per cent may always -he expressed by a 
decimal fraction. Thus, five per cent may be expressed by 
.05, eight per cent by .t)8, fifteen per cent by .15, &c. 

Hence, to find the amount of percentage on any number, 

Multiply the number by the rate per cent, expressed in a deci' 
nhl fraction, and the product will be the percentage. 

EXAMPLES. 

1. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent of it : how much must he draw for ? 

2. A merchant has 1200 barrels of flour ; he shipped 64 per 
cent of it and sold the remainder: how much. did he sell? 

3. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent : how 
many hogsheads were wanting ? 

4. Two men had each $240. One of them spends 14 per 
cent, and the other 18^ per cent: how many dollars more 
did one spend than the other ? 

Quest. — 222. What do you understand by the term per cent? For what 
is the term generally used ? What is its signification ? Wh«t do you un- 
derstand by twenty per cent ? What by eight per cent ? By fourteen per 
cent? 223. How may the rate per cent be expressed? How do you ex- 
press five per cent? Eight per cent? How do you find the amount of 
percentage on any given number? 
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5. What is ihc difference between 5^ per cent of $800 
and 6^ per cent of 81050 ? 

6. A trader laid out 81 60 as follows : he pays 24 per cent 
of bis money for broadcloths ; 30 per cent of what is left for 
linens : 12 per cent of what is left for calicoes ; and then 5 
per cent of the residue for cottons : how much did he pay for 
cottons ? 

7. A man purchased 250 boxes of oranges, and found that 
he had lost in bad ones 18 per cent : to how many full boxes 
were his good oranges equal ? 

8. If I buy 895 gallons of molasses and lose 17 per cent 
by leakage, how much have I left ? 

224. To find the per cent which one number is of another. 

If I buy 6 hogsheads of molasses for $200 and sell them 
for $220, what do I gain per cent, on the money expended ? 

It is plain that $20 is the amount made. What per cent 
is $20 of $200 ; that is, how many hundredths of $200 ? If 
we add two ciphers to the first, and then divide it by the 
second, the quotient will express the hundredths. Thus, 
2000 ,^ 

that is, 20 is ten per cent of 200. 

Hence, to determine the per cent which one nmnberis of 
another, 

I. Bring the number which determines the 'per cent to huU" 
dredths by annexing two ciphers or removing the decimal point 
two places to the right. 

II. Divide the number so formed by the number on which the 
percentage is estimated, and the quotient will express the per 
cent, 

EXAMPLES. 

1 . A man has $550 and purchases goods to the amount 
of $82,75 : what per cent of his money does he expend ? 

QuRBT.— 224. How do you find the per cent which one number u d 
Mnotlior? 



LOSS AND GAXN. 
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2. A merchant goes to New York with $1500 ; he first 
lays out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remained 
after his first ? 

3. Out of a cask containing 300 gallons, 60 gallons are 
drawn : what per cent is this ? 

4. If I pay $698,33 for 3 hogsheads of molasses and sell 
them for $837,996, how much do I gain per cent on the money 
laid out ? 

5. If I pay $698,33 for 3 hogsheads of sugar and sell 
them for $837,996, how much do I make per cent on the 
amount received ? 



LOSS AND GAIN. 



226. Loss and Gain is a rule by which merchants dis- 
cover the amount lost or gained in the purchase and sale of 
goods. It also instructs them how much to increase or di- 
minish the price of their goods, so as to make or lose so 
much per cent. 

EXAMPLES. 

1. Bought a piece of cloth contaiqing 1yd, at $5,25 per 
yard, and sold it at $5,75 per yard : how much was gained 
i& the trade ? 

OPERATION. 

$5,75 price of 1 yard. 
$5,25 cost of 1 yard. 



We first find the profit 
on a single yard, and then 
the profit on the 75 yards. 



50c/*. profit on 1 yard. 



Ans, 



^d. 


yd. 


cts 


1 


: 75 : 


: 50 
75 



$37,50 



Ans, $37,50. 



Qum^325. What te the rul« of low and gain 7 
11* 



250 LOSS AXD GAIN. 

2. Bougiit a piece of calico containing 50yd. at 2s, 6d, 
per jard: what mast it be sold for per yard to gain 
£1 Of. 10^. ? 

50yd. at 2s. 6d. = £6 5^ . 

Profit = £1 Os. lOd. 
It must sell for £7 5*. lOd. 

56 )£7 55. I0d.(2s. lid. 

Ans. 2s. lid. 



3. Bought a hogshead of brandy at 91,25 per gallon, and 
■old it for S7S : was there a loss or gain ? 

4. A merchant purchased 3275 bushels of wheat for which 
he paid $3517,10, but finding it damaged is willing to lose 
10 per cent : what must it sell for per bushel ? 

226. In the sale of goods, knowing the per cent of gain, ' 
and the amount received, to find the principal or cost. 

I sold a parcel of goods for $195,50, on which I made 15 
per cent : what did they cost me ? 

It is erideut that the cost added to 15 hundredths of the 
cost will be equal to what the goods brought, viz., $195,50. 
If we call the cost 1, then 1 plus ^^ of the cost will be equal 
to what they bring : that is, 

l+l^ = i^=«195,50; 
or, cost equals $195,50 x 100 -f- 115 = $170. 

Hence, to find the cost, 

Multiply the amount hy 100 and divide the product hy 100 
plus the per cent of gain, and the quotient will he the cost, 

227. When there is a loss, we have the following method : 
If I sell a parcel of goods for $170, by which I lose 15 

per cent, what did they cost ? 

It is evident that the cost, less 15 per cent, that is, less 15 
hundredths of the cost, is equal to $170. Hence, 85 hun- 



QuRBT. — 236. Knowing the per cent of gain and the amount received, 
bow do you find the cost? 227. Knowing the per cent and the amount 
kgtt how do yon find tha oosti 
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dredths of the cost is equal to $170; and consequently, the 

cost is equal to 

J170 X 100 -^ 85 ='8200 cost. 
Hence, to find the cost when there is a loss, 
Multiply the amount received by 100 and divide the product 

by th& difference between 100 and the per cent lost, and the 

quotient will be the cost. 

EXAMPLES. 

1. Sold cloth at 81,25 per yard and lost 15 per cent: for 
what should I have sold it to have gained 12 per cent ? 

2. Sold cloth at $1,25 per yard and lost 15 per cent: 
what per cent should 1 have gained had 1 sold it at $1,6470^ 
per yard ? 

3. Sold cloth at $1,6470|^ per yard and gained 12 per 
cent : for what, ought I to have sold it to lose 1 5 per cent ? 

4. A bought a piece of cotton containing 80 yards, at 6 
cents per yard ; he sold it for 7 J cents per yard : how much 
did he gain, and how much per cent ? 

5. Bought a piece of cloth containing 150 yards for $650 : 
what must it be sold for per yard, in order to gain $300 ? 

6. Bought a quantity of wine at $1,25 per gallon, but it 
proves to be bad and I am obliged to sell it at 15 per cent 
less than I gave : how much must I sell it for per gallon ? 

7. A farmer sells 375 bushels of com for Ibcts. per bushel : 
the purchaser sells it at an advance of 20 per cent: how 
much did he receive for the com ? 

8. A merchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 20 per cent : what must he charge per hogshead ? 

9. A merchant buys 316 yards of calico for which he pays 
20 cents per yard ; one-half is so damaged that he is obliged 
to sell it at a loss of 6 per cent ; the remainder he sells at 
an advance of 19 per cent: how mu«h did h« gain? 
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10. If I buy coffee at 16 cents and sell it at 20 cents, how 
mnch do I make per cent on the money paid ? 

11. If I buy tea at 4^ . per pound and sell it at 4^. 9J. per 
pound, how much should I gain on a purchase of JCIOO I 

12. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much did 
he gain on the whole, and how much per cent oa the money 
laid out ? 

13. Bought cloth at 82^0 per yard, which proving bad, I 
wish to sell it at a loss of 18 per cent : how much must I ask 
per yard ? 

14. Bought 150 gallons of molasses at 75 cents a gallon, 
30 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? 



STOCKS AND CORPORATIONS. 

228. Stock is a general name for the money contributed 
by individuals for the establishment of banks and manufac- 
turing companies, and the individuals who contribute the 
money are called Stockholders. 

229. The individuals so associated are called, in their 
collective capacity, a Corporation ; and the law which defines 
their rights and powers, is called the Charter of the Bank or 
Company. 

230. The amount of money paid in by the stockholders to 
carry on the business of the corporation, is called the Capi- 
tal, The capital is generally divided into a certain number 
of equal parts called shares, and the written evidences of 
ownership of such shares, are called certificates qfstoek. 

Quest. — 228. Wliat is stock ? Wliat are individuals called who owo 
the stock ? 229. What are they called in their associated capacity ? What 
is tlie law called which incorporates tliein ? 230. What is the amouDt of 
money paid in by the stockholders called ? How is the capital generally 
diFided ? What is the evidence of owneFship called ? 
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231. When the General Govemmeirt, or any of the states 
borrows money for public purposes, an evidence is given to 
the lender in the form of a bond, bearing a given interest. 
Such bonds, when given by the United States, are called 
United States Stock ; and when given by any one of the 
states, are called State Stocks. These bonds or stocks are 
generally iQade transferable from one person to another. 

232. The nominal or par value of a stock is its original 
cost ; that is, the. amount named in the certificate or bond. 
The market value is what it will bring when sold. If the 
market value is above the par value, the stock is said to be 
at a premium, or above par ; but if the market value is below 
the par value, it is then said to be at a discount, or below par. 
For example, if $100 of stock will bring in the market 8110, 
the stock is 10 per cent above par ; if, on lh6 contrary, it will 
bring but $90, it is 10 per cent below par: the percentage 
of premium or discount being always estimated on the par 
value. 
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233. A person who buys or sells goods for another, re- 
ceiving therefor a certain rate per cent, is called a factor or 
commission merchant ; and the percentage on any purchase 
or sale, is called the commission, 

234. Dealers in money or stocks are called Brokers, and 
the amount of their commissions on any purchase or sale, is 
called the brokerage. The commission for goods or moneys 
is generally a certain per cent or rate per hundred on the 
moneys paid out or received, and the amount may be deter- 
mined by the rules of simple interest. 

Quest.— 231. What is United States stock? What are state stocks? 
232. What is the nominal or par value of a stock ? What is the market 
value ? What do you understand by a stock*s being at a premium ? What 
by its being at a discount ? 233. What is the business of a commission 
merchant? 234. What is the business of a broker? How is the com- 
minion on goods and moneys generally estimated ? 



2M 



COMMISSION AND BROKERAGE. 



The commission for the purchase and sale of goods varies 
from 2^ to 12^ per cent, and under some circumstances even 
higher rates are paid. The brokerage on the purchase and 
sale of stocks in Wall-street, in the city of New York, is 
generally one-fourth per cent on the par value of the stock. 

EXAMPLES. 

1 . What is the commission on 84396 at 6 per cent ? 

We here find the com- 
mission, as in simple in- 
terest, by multiplying by the 
decimal which expresses 
the rate per cent. 

2. A factor sells 120 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission : how much must he 
pay over to his principal ? 

3. A sent to B, a broker, $3825 to be invested in stock: 
B is to receive 2 per cent on the amount paid for the stock : 
what was the value of the stock purchased ? 

OPERATION. 



OPERATION. 

$4396 
.06 



$263,76 



Ans. $263,76. 



As B is to receive 2 per 
cent, it follows that $102 
of A's money will purchase 
but $100 of stock: hence, 
100-f- the commission, is to 
100, as the given sum to 
the value of the stock which 
it will purchase. Hence, 
to find the value of the stock 
purchased. 



100 
2 
102 : 100 : : 3825 : Ans, 
100 

102)382500(3750 
306 

765 
714 

510 

510 

Ans. $3750. 



Multiply the amount to be inoested by 100 and divide the 
product by 100 plus the brokerage. 



Quest. — What is tlio general commission on the pnrchase and sale of 
ftx)ds7 How may it be determined? What is the customaiy fankeii- 
Mg9 on th« purchiM and Ba\% of «tocki1 
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PROOF. 

Amount paid 83750 

Brokerage on $3750, at 2 per cent = 75 
Total sum - - $3825 



4. I have $5000 to be laid out in stocks which are 15 per 
cent below par: how much will it purchase at the par or 
nominal value ? 

It is plain that every 85 dollars will purchase stock of the 
par value of $100 : hence, 

$85 : $100 : : $5000 : Ans. 

Therefore, to find how much will be purchased at the par 
value, when the stock is below par. 

Multiply the sum to be invested by 100 and divide the 
product by 1 00 minus the discount. 

5. A person has $7000 which he wishes to invest : what 
will it purchase in 5 per cent stocks, at 3^ per cent below 
par, if he pays \ per cent brokerage ? 

6. How much 6 per cent stock can be purchased for 
$8500, at 8^ per cent premium, \ per cent being paid to 
the broker ? 

7. A factor receives $708,75, and is directed to purchase 
iron at $45 per ton : he is to receive 5 per cent on the money 
paid : how much iron can he purchase ? 

8. Messrs. P, W, & K buy 200 shares of United States 
stock for Mr. A. The par value is $1000 dollars a share, 
the stock is at a premium of 6^ per cent, and their broker- 
age is one-fourth per cent. How much must A pay them 
for his stock ? 

9. Messrs. P, W, & K receive $28750 to be invested in 
stock. They charge ^ per cent conmiission on the amoont 
paid : what is the value of the stock purchased ? 

10. The par value or first cost of 257 shares of bank stock 
was $200 per share : what is the present valuft, if the stock 
is at a premium of 15 per cent, that is, 15 per cent abovo 
par? 
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11. What would be the value of the stock named in the 
last example, if it wer*: nt a discount of 10 per cent ? 

12. One Lun'ired shares of United States Bank stock was 
worth 1 ^ per cent premium : the par value being $200 per 
share, wriai was the ^-alue of the 100 shares? 

13. A hank f^ih, and has in circulation bills to the amount 
of $2675S1. It can pay 9^ per cent : how much money is 
there on hand ? 

14. Sixty-nine shares of bank stock, of which the par 
value is $ 1 25, is at a discount of 8 per cent : what is its 
value ? 

15. My commission merchant sells goods to the amount 
of dlOOO, on which I allow him a commission of 2 per cent; 
and as he pays over before the money becomes due, I allow 
him 1^ per cent : how much am I to receive ? 

16. My broker receives from me $2000 to be laid out in 
stocks : what will be the value of my stocks after allowing 
him \ per cent commissiim? 

17. I sold $13921,60 worth of goods for a merchant at a 
commission of 2^ per cent : how much ought I to pay over 
to my principal ? 

18. I remitted to my agent 814760 to lay out in the pur- 
chase of iron. He takes 3^ per cent on the whole sum for 
his commission, and then buys iron at 95 dollars per ton : 
how much does he purchase ? 



BANKING. 



235. Banks are corporations created by law for the pur- 
pose of receiving deposites, loaning money, and furnishing a 
paper circulation represented by specie. 

The notes made by a bank circulate as money, because 
thoy iirv, psiyiiblo in specie on presentation at the bank. They 
are called bank notes, or bank bills. 

QuKiT. — ^235. What are banks? Why do the notes of a bank cirenltte 
"• mosey 7 What aro they caUed'\ 



236. The note of an individual, or at it is generally called, 
a promisaory uoie or note of hand, is a positive engaged ment, 
!□ writing, to pay a givea sum at a time specified, and lo a 
person named in ihe note, or to his order, or sometimes to the., 
bearer at larg^. 



Fo. L 



FORMS OF N0TE8- 

Negotiabie Note. 

Pro vide ace J May 1, 1840. 
Por Yalue received I promise to pay oa demand, to Abel 
Bond, or order, tweoty-fiyQ dollars and fifty cents. 

EeUBEK HoitMlES. 



f25^D, 



No. 9. 



Note Payable to Bmrar. 



$875,39, St. Loiiia, May I, 1845, 

For valxie received I promise to pay, six moaihs after 
date, to John Johns, or bearer, eight hundred and aaveniy-£ve dol- 
lars and thirty -nine cents* 

PiiacE PaxifT. 



No, 3, 



Nate hf two Persons. 



g659,a7. Buffalo, June 2, 1846. 

For value Tcceived we, jointly and severally, promise to 
pay to Hichard Ricks, or order, on demand, six buudred and fifty- 
nine dollars aad twenty-seven cents. Enos Allan* 

JoRN Allak. 



No, 4. 



Note Payable at a Bank. 



»g0,25. Chicago, May 7, 1846. 

Sixty days after date, I promise to pay John Anderson, 
or order, at the Bank of Commerce in the city of New Turk, 
twenty dollars and twenty-five cents, for value received. 

Jmesse Stokea* 
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Remarks relating to Notes, 

1. The person who signs a note, is called the drawer or maker 
of the note ; thus Reuben Holmes is the drawer of note No. 1. 

2. The person who has the rightful possession of a note, is called 
the holder of the note. 

3. A note is said to be negotiable when it is. made payable to 
A B, or order, who is called the payee, (see No. I.) Now, if Abel 
Bond, to whom this note is made payable, writes his name on the 
back of it, he is said to endorse the note, and he is called the en- 
dorser ; and when the note becomes due, the holder must first de- 
mand payment of the maker, Reuben Holmes, and if he declines 
paying it, the holder may then require payment of Abel Bond, the 
endorser. 

4. If the note is made payable to A B, or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

5. The time at which a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do 80, and the note will draw interest after the payment 
is demanded. 

6. When a note, payable at a future day, becomes due, it will 
draw interest, though no mention is made of interest. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is speci- 
fied, the note will always draw legal interest. If a rate higher than 
legal interest be taken, the drawer, in most of the States, is not 
bound to pay the note. 

8. If two persons jointly and severally give their note, (see 
No. 3,) it may be collected of either of them. 

9. The words " For value received," should be expressed in 
every note. 

Quest. — 1. What is the person called who signs a note? 2. What is 
the person called who owns it? 3. When is a note said to be negotiable? 
What iff the person called to whom a note is made .payable ? When the 
payee writes his name on the back, what is he said to do ? What is he 
then called ? 4. If a note is made payable to A B, who is responsible for its 
payment ? 5. If no time i» specified, when is a note to be paid ? 6. Will 
a note draw interest after it falls due, if not stated in the note ? 7. If the 
rate of interest named in a note is higher than the legal rate, can the 
amount of the note be collected? 8. If two persons jointly and sevenlly 
S^e a note, of whom may it be collected? 9. What words shoold be put 
in evoT}'^ notel 
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10. When a note is g^ven, payable on a fixed day, and in a spe- 
cific aiticle, as in wheat or rye, payment must be offered at the 
specified tiixie, and if it is not, the holder Qan demand the valne iik 
money. 

237. By mercantile usage and the custom of banks, a note 
does not really fall due until the expiration of 3 days after 
the time mentioned on its face. For example, Note No. 1 
would be due on the 4th of November, and the three ad- 
ditional days are called days of grace » 

When the last (}ay of grace happens to be a Sunday, or a 
holiday, such as New Year's or the 4th of July, tne note 
must be paid the Hay before j that is, on the second day of 
grace. 



BANK DISCOUNT. 

238. Bank Discount is the charge made by a bank for 
the payment of money on a note before it becomes due. By 
the custom of banks, this discount is the interest on the 
amount named in the note, from the time the note is dis- 
counted to the time when it falls due, in which time the three 
days of grace are always included. The amount named in 
a note is called the face of it. 

The PRESENT VALUE of a note is the diflference between 
the face of the note and the discount. 

239. There are two kinds of notes discounted at banks : 
1st. Notes given by one individual to another for property 
actually sold— *4he8e are called business notes, or btisiness 
paper. 2d. Notes made for the purpose of borrowing money. 

Quest. — 10. If a note is made payable on a fixed day and in a specified 
article, and is not paid, what may be done ? 237. How long is the time 
for the payment of a note extended by mercantile usage ? What are these 
days called ? Whea the last day of grace fiills on a Sunday, or holiday, 
when must the note be paid ? 238. What is bank discount ? How is it 
estimated? How is it estimated by the custom of banks? What is the 
face of a note ? What is the present value of a note ? 239. How many 
kindi of notea are discounted at banks? What distinguishee one kind from 
the othflr, and what are they called? 
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which are called accommodation notes, or accommodation paper. 
The first class of paper is much preferred l^ the banks, as 
more likely to be paid when it falls due, or in mercantile 
phrase, " when it comes to maturity." 

Hence, to find the bank discount on a note, 

Add 3 days to the time which the note has to run before it 
becomes due, and calculate the interest for this time at the given 
rate per cent. 

EXAMPLES. 

1. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest? This note will have 63 
days to run. 

2. A merchant sold a cargo of cotton for 815720, for which 
he receives a note at 6 months : how much money will he re- 
ceive at a bank for this note, discounting it at 6 per cent 
interest ? 

3. What is the bank discount on a note of $556,27 pay- 
able in 60 days, discounted at 6 per cent per annum 1 

4. A has a note against B for $3456, payable in three 
months ; he gets it discounted at 7 per cent interest : how 
much does he receive ? 

. 5. What is the bank discount on a note of $367,47, having 
1 year, 1 month, and 1 3 days to run, as shown by the face 
of the note, discounted at 7 per cent ? 

6. For value received I promise to pay to John Jones, four 
months from the 17th of July next, six thousand five hundred 
and seventy-nine dollars and 15 cents. What will be the dis- 
count on this, if discounted on the 1st of August, at 6 per 
cent per annum ? 

240. It is often necessary to make a note, of which the 
present value shall be a given amount. For example, if I 
wish to receive at bank the sum of two hundred dollars, for 
what amount must I give my note payable in three months ? 

Quest. — Which kind is preferred ? How do yoii find the bank disoonnt 
on a notel 240. What is often necessary in bank businesi? 
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If we calculate the interest on one dollar for the time, 
which will be 3 months added to the 3 days of grace, and at 
the same rate per cent, this will be the bank discount on 81 
payable in 3 months ; and if this discount be subtracted from 
one dollar, the remaiKider will be the present value of one dol- 
lar, to be paid at the end of 3 months. Hence, 
Pres. val. of 81 : pros. val. of note : : 81 : amount of note. 

Therefore, to find the face of a note, due at a future time 
and. bearing a given interest, that shall have a known present 
value, 

Find the present value of 91 for the same time and at the 
same rate of interest, hy which divide the present value of the 
note, and the quotient will be the face of the note, 

EXAMPLES. 

1. For what sum must a note be drawn at 3 months, so 
that when discounted at a bank, at 6 per cent, the amount 
received shall be 8500 ? 

Interest on 81 for the time, 3mo. and 3Ja. =80,01 55, which 
taken from 81, gives present value of 81 = 0,9845 ; then 
8500 ~ 0,9845 = 507,872 + = face of note. 

PROOF. 

Bank interest on 8507,872 for 3 months, including 3 days 
of grace, at 6 per cent = 7,872, which being taken from the 
face of the note, leaves 8500 for its present value. 

2. For what sum rtust a note be drawn, at seven per cent, 
payable on its face in 1 year 6 months and 14 days, so that 
when discounted at bank it shall produce 8307,27 ? 

3. A note is to be drawn having on its face 8 months and 
12 days to run, and to bear an interest of 7 per cent, so that 
it will pay a. debt of 85450 : what is the amount? 

Quest* — ^What will be the present value of one dollar due in 3 months? 
How will yoa find the face of a note, of a given present value, that shall 
biB pttyaUe at a ftiture time 7 
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4. What sum, 6 months and 9 days from July 18th, 1846, 
drawing an interest of 6 per cent, will pay" a debt of 8674,89 
at bank, on the Ist of August, 1846 ? 

5. Mr. Johnson has Mr. Squires' note for 8874,57, having 

4 months to run, from July 1 3th, and bearing an interest of 

5 per cent. On the 1st of October he wishes to pay a debt 
at bank of 8750,25, and gives the note in payment : how 
much nmst he receive back from the bank ? 

6. What must be the amount of a note discounted at bank, 
having 4 months and 7 days to run, to pay a debt of 81475,50 ? 

7. Mr. Jones, on the 1st of June, desires to pay a debt at 
bank by a note dated May 16th, having 6 months to run and 
drawing 7 per cent interest : for what amount must the note 
be drawn the debt being 81683,75 ? 

8. AVhat amount at the end of one year, with grace, in- 
terest at 5 per cent, will pay 81004,20 at bank ? 
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241. If I give my note to Mr. Wilson for 8106, payable in 
one year, the true present value of the note will be less than 
8106 by the interest on its present value for one year ; that is, 
its true present value will be 8100. 

The true present value of a note is that sum which being 
put at interest until the note becomes due, would increase to 
an amount equal to the face of the note. Thus, 8100 is the 
true present value of the note to Mr. Wilson. 

The discount is the difference hetioeen the face of a note and 
its true present value. Thus, $6 is the discount on the note 
to Mr. Wilson. 

To fniii the true present value of a note due at a future 
time, fmd the interest of 81 for the same time ; then, 

8 1 + its interest : 8 1 : • given sum : its present value. 

Quest.— 241. What ii the true prawnt value of a not«? What ■ Um 
true discount? How do you find the trae present value of a note dm at t 
tiitute Cime 7 
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Hence, to find the present value of any sum, 

Add one dollar to its interest for the given time and divide 

the given amount by this number, and the quotient will be the 

present vcdue. 

EXAMPLES. 

1. What is the present value of a note for $1828,75, due 
in one year, without grace, and bearing an interest of 4^ per 
cent per annnm ? 

$1 + its interest for the given time = $1,045 : 
Hence, $1828,75 -:- $1,045 = $1750 the present value. 

PROOF. 

Int. on $1750 for 1 year, at 4^ per cent = $78,75 

Add principal 1750 

Amount - - $1828,75 

2. A note of $1651,50 is due in 11 months, without grace, 
but the person to whom it is payable sells it with the dis- 
count off at 7 per cent ; how much shall he receive ? 

3. How much ought Mr. Ready to pay in cash for his note 
of £36, due 15 months hence, without grace, it. being dis- 
counted at 5 per cent ? 

242. Note. — ^When payments are to be made at different times, 
find the present value of the sums separately^ and their sum will 
he the present value of the note. 

4. What is the present value of a note for $10500, on 
which $900 are to be paid in six months ; $2700 in one 
year ; $3900 in eighteen months ; and the residue at the 
expiration of two years, all without grace, the rate of interest 
being 6 per cent per annum ? 

5. What is the discount of £4500, one-half payable in 6 
months and the other half at the expiration of a year, witb- 
out grace, at 7 per cent per annum! 

Qdist.— 342. When pajrm^nti ate made at diffbrent times, how do you 
fiad the true present value ? 
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6. Wba: is ilie present rilae of $5760, one-half payable 
in 3 months, one-chiri in 6 months, and the rest in 9 months, 
vithoGR grace, at 6 per cent per annum ? 

7. Sir. A eiv^s his note to B for $720, one-half* payable 
in 4 monihs and thn odier half in 8 mondis, without grace : 
wha: :s ihe presen; raiue of said note, discount at 5 per cent 
per annum? 

8. What is the present value of £825 payable as follows : 
one-balf in 3 monihs. one-third in 6 months, and the rest in 
9 months, without grace, the discount being 6 per -cent per 
annum ! 

9. Bought goods for £75(^ ready money, and sold them for 
£900 payable by a note at 6 months, without grace : now, if 
I discount the note at 6 per cent per annum, will I make 
or lose ? 

10. \\'hat is the present Taloe of $4000 payable in 9 
months, without grace, discount 4^ per cent per annum ? 

1 1 . How much com must 1 carry to a miller that I may 
receive a bushel of meal, ^ beinv allowed for toll and waste ? 

12. Mr. Johnaon has a note against Mr. Williams for 
$214j6,50, dated August 17th, 1838, which becomes due 
Jan. 11th, 1839 : if the note is discounted at 6 per cent, what 
ready money must be paid for it September 25th, 1C38 ? 

13. C owes D $3456, to be paid October 27th, 1842: 
C wishes to pay on the 24th of August, 1838, to which D 
consents : how much ought D to receive, interest at 6 per 
cent? 

14. What is the present value of a note of $4800, due 4 
years hence, without grace, the interest being computed at 
5 per cent per annum ? 

15. A man having a horse for sale, offered it for $225 
cash in hand, or 130 at 9 months, without grace ; the buyer 
chose the latter : did the seller lose or make by his offer, sup- 
posing money to be worth 7 per cent ? 
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INSURANCE. 

243. Inburance is an agreement, generally in writing, by 
which an individnal or company bind tkemselves to exempt 
the owners of certain property, such as ships, goods, houses, 
&c., from loss or hasafd. 

The written agreement made by the parties, is called the 
policy. 

The amount paid by him who owns the property to those 
who insure it, as a compensation for their risk, is called the 
premium^ The premium is generally so much per cent on 
the property insured, and is foimd by the rules for simple 
interest. 

EXAMPLES. 

1. What would be the premium for the insurance of a 
house valued at $8754 against loss by fire for 1 year, at ^ 
per cent ? 

By multiplying by ,01, we have the insnnmce ^ 87 54 

at 1 per cent c ' 

The half, is the insurance at half per cent . - 843,77. 

2. What would be the premium for insuring a ship and 
cargo, valued at $147674, from New York to Liverpool, at 
3^ per cent ? 

3. What would be the insurance on a ship valued at 
$47520, at J per cent ? Also at J per cent ? 

4. What would be the insurance on a house valued at 
$16800, at 1^ per cent? Also at f per cent? At J per 
cent? At J. per cent ? At ^ per cent ? 

5. What is the insurance on a store and goods valued at 
$47000, at 2\ per cent ? At 2 per cent ? At 1^ per cent ? 
At f per cent ? At ^ per cent ? At \ per cent ? At ^ per 
cent ? kX^ per cent ? 

Quest.— 243. What is insurance? What is the written agreement 
called? What is the amount paid for the insurance called? How are the 
premiums generally estimated ? How are they fimind ? 

12 
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6. A merchant wishes to insure on a vessel and cargo at 
sea, ralued at $28800 : what wdl be the premium at If per 
cent? 

7. What is the premium on 92250 at 1| per cent? 

8. What is the premium on $8750 at 3^ per cent ? 

9. A merchant owns three-fourths of a ship valued at 
024000, and insures his interest at 2^ per cent : what does 
he pay for his policy ? 

10. A merchant learns that his vessel and cargo, valued at 
$36000, have been injured to the amount of $12000; he 
efiects an insurance on the remainder at 5^ per cent : what 
premium does he pay ? 

11. What is the insurance on my house, valued at $7500, 
at ^ per cent ? 



ASSESSING TAXES. 

244. A TAX is a certain sum required to be paid by the 
inhabitants of a town, county, or state, for the support of 
government. It is generally collected from each individual, 
in proportion to the amount of his property. 

In some states, however, every white male citizen over 
the age of twenty-one years is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a pott, 

245. In assessing taxes, the first thing to be done -is to 
make a complete inventory of all the property in the town on 
which the tax is to be laid. If there is a poll tax, make a 
full list of the polls and multiply the number by the tax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; the remainder will be the amount to be 
raised on the property. Having done this, divide the whole 

Quest.— 244. What is tax ? How is it generally collected ? What ■ a 
poll-tax? 345. What is the first thing to be done in nwinaln^ a tax? K 
then IB a poll-tax, how do you find the amount ? How then do yoa find 
the per cent of tax to bo \ev\ed on «k, doWnxl 
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tax to be raised by the amount of taxable property, and the 
quotient wiU be the tax on 9\. Then multiply this quotient 
by the inventory of each individual, and the product will be 
the tax on his property. 

EXAMPLES. 

1. A certain town is to be taxed $4280; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of 
A is valued at $2800, and he pays 4 polls, 
B's at $2400, pays 4 polls, E's at $7242, pays 4 polls, 

C's at $2530, pays 2 " F's at $1651, pays 6 

D's at $2250, pays 6 " G's at $1600,80 pays 4 " 

What will be the tax on one dollar, and what will be A's 
tax, and also that of each on the list? 
First, $1,40 X 200 = $280 amount of poll-tax. 

$4280 — $280 = $4000 amount to be* levied on property. 
Then, $4000 -f- $1000000 = 4 mills on $1. 

Now, to find the tax of each, as A*s, for example, 
A's inventory - - - $2800 

,004 

11,20 
4 polls at $1,40 each - 5,60 



A*s whole tax - - - $16,80 



In the same manner the tax of each person in the town- 
ship may be found. 

246. Having found the per cent, or the amount to be raised 
on each dollar, form a table showing the amount which certain 
sums would produce at the same rate per cent. Thus, after 
having found, as in the last example, that four mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, &;c., form the following 

Quest. — How do you then find the amount to be levied on each in- 
dividttiil ? d46. How do you form an BflBeesmenl \».Yikb1 
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TABLE. 



* 


« 


^ « 


* 8 


1 gives 0,004 


20 gives 0,080 


300 gives 1,200 


2 


" 0,008 


30 


* 0,120 


400 


" 1,600- 


3 


" 0,012 


40 


* 0,160 


500 


* 2,000 


4 


" 0,016 


50 


* 0,200 


600 


^' 2,400 


5 


* 0,020 


60 


» 0,240 


700 


' 2,800 


6 


* 0,024 


70 


* 0,280 


800 ' 


' 3,200 


7 


* 0,028 


80 


" 0,320 


900 ' 


' 3,600 


8 


* 0,032 


90 


* 0,360 


iooo 


' 4,000 


9 


* 0,036 


100 


* 0,400 


2000 


« 8,000 


10 


' 0,040 


200 " 0,800 


3000 « 12.000 1 



This table shows the amount to be raised on each sum in 
the columns under $'s. 

1. To find the amount of B's tax from this table. 

B's tax on $2000 - . is - $8,000 

B'staxon 400 - - is - $1,600 

B's tax on 4 polls, at $1,40 - $5,600 

B's total tax - - is - $15,200 

2. To find the amount of C's tax from the table. 



C's tax on $2000 


- - is - 


$8,000 


C's tax on 500 


- - is - 


$2,000 


C's tax on 30 


- - is -, 


$0,120 


C's tax on 2 polls - 


• - is - 


$2,800 


C's total tax - 


• - is - 


$12,920 



In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

2. In a county embracing 350 polls, the amount of prop- 
erty on the tax list is $318200 ; the amount to be raised is 
as follows : for state purposes $1465,50 ; for comity pur- 
poses $350,25 ; and for town purposes $200,25. By a vote 
of the county, a tax is levied on each poll of $1,50: how 
much per cent will be laid upon the property ? 

3. In a county embracing a population of 98415 persons, 
a tax is levied for town, coxmly, ^xA «x^\a V^sr^^^^^ amount- 
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ing to (100406. Of this sum, a part is to be raised by a tax 
of 25 cents on each poll, and the remainder by a tax of two 
mills on the dollar : what was the amount of property on the 
tax list ? 



EQUATION OF PAYMENTS. 

247. I OWE Mr. Wilson $2 to be paid in 6 months ; $3 to 
be paid in 8 months ; and $1 to be paid in 12 months. I 
wish to pay his entire dues at a single payment, to be made 
at such a time, that neither he nor I shall lose interest : at 
what time must the payment be made ? 

The method of finding the mean time of payment of 
leveral sums due at different times, is called Equation of 
Payments, 

Taking the example above, 
Int. of $2 for dmo. = int. of $1 for 12mo. 2 X 6 = 12 

" of 83 for 8mo. = int. of $1 for 24mo, 3 X 8 = 24 

" of $1 for 12mo. = int. of $1 for l2mo. 1 X 12 = 12 
$6 48 Is" 

The interest on all the sums, to the times of payment, is 
equal to the interest of $1 for 48 months. But 48 is equal 
to the sum of all the products which arise from multiply- 
ing each sum by the time at which it becomes due : hence, 
the sum of the products is equal to the time which would be 
necessary for $1 to produce the same interest as would be 
produced by all the sums. 

Now, if 91 will produce a certain interest in 48 months, 
in what time will $6 (or the sum of the payments) produce 
the same interest ? The time is obviously found by dividing 
48 (the sum of the products) by $6, (the sum of the pay- 
ments.) 



Quest. — 247. What is Equation of Payments? What is the sum of the 
products, which arise from multiplying each payment by the time to which 
it becomes due, equal to ? 



570 
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200 

200 
200 


X3 = 
X 4 — 

X 6^ 


400 

800 

1200 


6|ao 


Afu 


}24]00 

4 
\ 4 mmi^hs* 



Hence, to fiml the metiil time, 

Mtikipli/ each payment hy the time before if become due^ and 
divide the sum of the prodmts % the sum of thd pai/menls : ihg 
quoihtit unll he the me tin tim^. 

*^ EXATTPLES, •• 

B owes A S600: $200 is to bo paid in two months, 

f 200 in four momhs, iind i200 in six rnonlhs : what is the 
mean time for ihe payment of the whole ? 

op IR AT ION- 

We here mtaltiply each sum 
by the time at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 

2- A merchant owes ^13 00, of which 82 00 is to be paid 
in 4 mouths, $400 in 10 months, and the remainder in 16 
months : if he pnya the whole at once, at what lime mnst he 
make ^le payment ? 

3* A mercham owes 81800 to be paid in 12 months, §2400. 
to be paid in 6 monihs, and S2700 to be paid in 9 mouths : 
what is the equated time of payment 1 

4. A owes B S2400 ; one-third is to be paid in 6 momhs, 
one founh in 8 months, and the remainder in 12 monihs: 
what is the mean time of payment ? • 

5, A merchaiit has due him iSOO to he paid in 30 days, 
©1000 to be paid in 60 days, and 1500 to be paid in 90 days: 
what is the equated time for the payment of the whole ? 

6p A merchant has due him $4500; one-sixth is to be 
paid in 4 months, one -third in 6 months, and the rest in 12 
months ; what is the equaled time for the payment of the 
whole t 

QlfRBf, — How do you find the mean tlma of pfLymeatl When y#ii 
leek&ti th<^ tiiit^ from the d&ie ^X. whU^h tliQ fimt paymnut heicoimcs due, do 
you inoludo the first payments 
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KoTS 1, — If one of ilie paymentB la due on llie day from whiob the 
equated time is reckoned^tts corresponding product will be tiothlngf 
hut the payment muj^t etill be added in finding the sum of the pay- 
tuenls. 

7. I owe $1000 to be paid on the Isl of Janiiary. $1500 
OD the 1st of February, Jg30O0 on the l^it of March, and 
84000 on the 15th of April : r«cltoBing frmn the Isl of 
January, arid calling February 28 days, on what day must 
the money be paid ? 

KoTE 2.- — In finding the equated time of payments for Beveral 
eamSf due at di fie rent times, any d^y may be assumed as the one 
from which we retikon. Thtis, if 1 *owe Mr. Wilson $100 to be 
paid on ihe 15th of July, §208 on the 1 5th of Aqpsi, and i300 on 
the 9tb of September, and we require the mean time of a single 
payment, it wouhl be most convenient to estimate from the 1st of 
July. 

From lat of JuJy to 1st payment 14 days 
** " ** to 2d payment 45 daya 
" ** "'to 3d payment 70 days. 



ben, by rule given above, we 



100 X 14 
200 X 45 
300 X 70 
600 6 


= 1400 

— 9000 

- 31000 


00)314|00 


52^ 



Hence, the amount will fall due iu 52^ days from the lat 
of July ; that is, on the 22 d day of August. 

But we may, if we please, demand at what time the pay- 
ment would be due from the 1st of June ^ 

From June let to 1st payment 44 days 
" " '* to 2d payment 75 days 
" ** " to 3d payment 100 days, 

100 X 44 = 4400 
200 X 75 = 15000 
300 X 100 =^ 30000 







Hence, ihe paymcn: becomes due io 82^ days from June 
is:, or ou ihe *22d of Aagus: — ihe same as before. 

Amy d^y lajf. r vrfj'^-f. he taitn as the one from which the 

9.- Mr. Jones p.i::':is5ei of Mr. Wilson, on a credit of six 
inor.:hs. goois :o '.be following amounts : 

15:h o:' January, a bill of 93750, 

lOih of Febn:^r\-. a bill of 3000, 

6:h of March. a bill of 2400, 

Sih of June. a bill of 2250. 

He wishes, on the Is: of July, to ^ve bis note for the 

amount : a: wha: :i:ue mus: i: be made payable ? 

10. Mr. Gilbert bough: *4000 worth of goods: he was to 
pay 81600 in rive months. SI 200 in six months, and the re- 
mainder in eigh: months : what will be the time of credit, if 
he pays the whole amount at a single payment? 

1 1 . A owes B 81200. of which 8240 is to be paid in three 
months, 8350 in rive months, and the remainder in ten months: 
what is the mean lime of payment ? 

12. A merchant bought several lots of goods, as follows: 

A bill of 8650. June 6th, 
Do. of S90, July 8th, 
Do. of 7940, August 1st. 
Now, if the credit is 6 months, at what time will the whole 
become due ? 

13. Mr. Swain bought goods to the amount of ^3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one 
year : what is the average time of payment ? 

14. Mr. Johnson sold, on a credit of 8 months, the follow- 
ing bills of goods : 

April 1st, a" bill of 84350, 
May 7th, a bill of 3750, 
June 5th, a bill of 2550. 
At what time will llae 'w\vo\e \i^com^ d>aL'a X 
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PARTNERSHIP OR FELLOWSHIP. 

K 24S, Partners HIP or Fellowship is the joining together- 
of several persons in trad a, with an agreement to share the 
losses and profits according to the amount which each one 
put* into the parinerahip. The money employed is called 
the Capital Stock, 

The gain or loss to be shared is called, the Dimdend. -* 

It is phiin that the whole stock which suffers the gain or 

loss, must be to the gain or loss, as the stock of any individual 

to his part of the gain or loss. Hepce^ 

As the ti^hole stock is lo each man^s sharCf so is ike wh&h 
gain or loss to each man^s shnre of the gain or loss^ 



Add all the separate profits or shares together ; their sum 
should he equal to the gross profit or stock. 



EXAMPLES* 

1. A and B buy certain merchandise amounting to £160,^ 
of which A pays £90, and B £70 : they gain hy the purchase 
£32 ; what is each one*s share of the profits 7 

A - * £90 
B - - £70 

2. A and B have a joint stock of $4200^ of which A owns < 
83600, and B $600: ihey gain in a year f 2000 : what is 
each one's share of the profits T 

3. A* E, C, and D have £40,000 in trade ; at the end of 
six months their profits amount to £16,000: what is each 
one's share, supposing A to receive £50 and D £30 out of 
the profits, for extra services ? 

QuEBT*— 24S. What ia Partnerahip, or Fellowship T What ia Ihe gain at 
lorn called 1 What is the nile for fiadinjf each otio^i sham? 
12* 
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4. Five persons, A, B, C, D, and E, have to share between 
them an estate of $20,000 : A is to have one-fourth, B one- 
eighth, C one-sixth, D one-eighth, and E what is left : what 
will be the share of each ? 



DOUBLE TELLOWSHIP. 

249. When several persons who are joined together in 
trade, employ their capital for different periods of time, the 
partnership is called Double Fellowship, 

For example, suppose A puts 8100 in trade for 5 years, 
B $200 for 2 years, and C $300 for 1 year: this would 
make a case of double fellowship. 

Now it is plain that there are two circumstances which 
should determine each one's share of the profits : \st^ The 
amount of capital he puts in ; and 2dlyy The time which it is 
continued in the busijwss. 

Hence, each man's share should be proportional to the 
capital he puts in, multiplied by the time it is continued in 
trade. Therefore, to find each share, 

Multiply each marl's stock by the time he continues it in 
trade ; then say, as the sum of the products is to each par- 
ticular product, so is the whole gain or loss to each man*s share 
of the gain or loss. 

EXAMPLES. 

1. A and B enter into partnership : A puts in £840 for 4 
months, and B puts in £G50 for 6 months : they gain £300 : 
what is each one's share of the profits ? 
A's stock £840x4=3360 

B's stock £650x6=3900 ^ *• ^' 

^=:t^ . i 3360 I . . ^^^^ . i 138 16 10 
•^^^^^ • \ 3900 \ ' • ^^^^ ' ?161 3 1 

Quest. — 249. What is Double Fellowship? What two cinsuiiMtaiiOM 
deteirnine each one's share of the profits? Grive the nile for finding each 
one's share. 
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2. A puts in trade £50 for 4 months, and B £60 for 5 
months : they gained £24 : how is it to be divided between 
them? 

3. "^ and D hold a pasture together, for which they pay 
£54: \? pastures 23 horses for 27 days, and D 21 horses 
for 39 days : liow much of the rent ought each one to pay 1 

GENERAL EXAMPLES IN FELLOWSHIP. 

1. A bankrupt is indebted $2729, viz.: to A $509,37; to 
B $228 ; to C $1291,23 ; and to D $709,40 ; but his estate 
is only worth $2046,75. How much can he pay on the dol- 
lar, and how much will each creditor receive ? 

2. A, B, and G send a ship to sea, which together with 
her cargo was worth $15000. A and B owned each one- 
fifth, and Cthe rest. They gained $1250: how much did 
each pay towards the ship and cargo, and what did each re- 
ceive of the profits ? 

3. A man .bequeathed his estate to his four sons in the fol- 
lowing manner, viz. : to his first $5000 ; to his second $4500 ; 
to his third $4500 ; and to his fourth $4000. But on settling 
his estate, it was found that after paying debts, charges, &c., 
only $12000 remained to be divided : how much must each 
receive ? 

4. A widow and her two sons have a legacy of $4500, of 
which the widow is to have one-half and the sons each one- 
fourth. Now suppose the eldest son to relinquish his share, 
and the whole to be divided in the above proportions between 
the mother and youngest son, what will each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
• tributed in a school in the following manner. T'he premiums 

are divided into three grades. The value of a premium of 
the first grade is twice the value of one of the second ; and 
the value of one of the second grade twice that of the third. 
Now there are 6 to receive premiums of the first grade, 12 
of the second, and 6 of the third : what will be the value of 
a single premium of each grade ? 



9 1 



4 Oats. 
2 Wheat. 
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Allioation Alternate teaches the method of finding what 
proportion must be taken of several simples, whose prices are 
known, to form a compound of a given price. • 

Alligation Altenlat^ is the reversj^ of Alligation Medial, 
and may be proved by it. * 

For a first example, let us take the one above stated. If 
oats worth 3^. per bushel be mixed with wheat worth 9*., 
how much must be taken of each sort that the compound 
may be worth 5^. per bushel ? 

If the price of the mixture were 
6^., half the sum of the prices of the 
simples, it is plain that it would be 
necessary to take just as much oats as wheat. 

But since the price of the mixture is nearer to the price 
of the oats than to that of the wheat, less wheat will be re- 
quired in the mixture than oats. 

Having set down the prices of the simples under each 
other, and linked them together, we next set 5s., the price 
of the mixture, on the left. We then take the dilSerence be- 
tween 9 and 5 and place it opposite 3, the price of the oats, 
and also the difference between 5 and 3, and place it oppo- 
site 9, the price of the wheat. The difference standing op- 
posite each kind shows how much of that kind is to be taken. 
In the present example, the mixture will consist of 4 bushels 
of oats and 2 of wheat; and any other quantities, bearing 
the same proportion to each other, such as 8 and 4, 20 and 
10, &c., will give a mixture of the same value. 

PROOF BY ALLIGATION MEDIAL. 



4 bushels of oats at 3^. 
2 bushels of wheat at 9s. 
6 


- - 12*. 

- - 18*. 

6)30 
Ans. 5s. 



QcTEST.— 251. What is AUigation Alternate? How do you prove Alli- 
gation Alternate ? 
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CASE I. 

252. To find the proportion in which several simples of 
given prices must be mixed together, that the compound may 
be worth a given price. 

I. Set down me prices of the simples under each other y in the 
order of their values, beginning with the lowest. 

II. Link the least price with the greatest, and the next least 
with the neoct greater, and so on, untU the price of each simple 
which is less than the price of the mixture is linked with one or 
more that is greater ; and every one that is greater with one or 
more that is less. 

III. Write the difference between the price ef the mixture and 
that of each of the simples opposite that price with which the 
particular simple is linked ; then the difference standing opposite 
any one price, or^ the sum of the differences whenr there is more 
than one, will express the quantity to he taken of that price, 

EXAMPLES. . 

1. A merchant would mix wines worth \6s., 18^., and 22s. 
per gallon in such a way, that the mixture may be worth 20a-. 
per gallon : how much must be taken of each sort ? 

I 16 2 at \Qs. 

-^ i°- ' 2 at 18;?. 

4+2 = 6 at 225. 



20^ 18-1 
f 22i- 



. ^ 2gal. at 16^., 2 at 18^., and 6 at 22^. : or any other 
i quantities bearing the proportion of 2, 2, and 6. 

2. What proportions of coffee at Sets., \Octs., and X^cts. 
per lb. must be mixed together so that the compound shall be 
worth \2cts. per lb. ? 

3. A goldsmith has gold of 16, of 18, of 23, and of 24 
carats fine : what part mast be taken of each so that the 
mixture shall be 21 carats fine ? 

QtjBSTd — ^25S. How do you find the proportions so Uiat the compound may 
be of a given price? 
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4. What portion of brandy at 14.9. per gallon, of old Ma- 
deira at 24^. per gaUon, of new Madeira at 21.9. per gallon, 
and of brandy at 10^. per gallon, must Se mixed together so 
that the mixture shall be worth 18^. per gallon T 

CASE II. 

253. When a given quantity of one of the simples is to be 
taken. 

I. Find the proportional quantities of the simples as in 
Case I. 

II. Then say, tis the number opposite the simple whose quam 
tity is given, is to the given quantity, so is either proportional 
quantity to the part of its simple to he taken. 

EXAMPLES. 

1. How much wine at 5^., at 5^. Qd,, and Bs, per gallon 
must be mixed with 4 gallons at As, per gallon, so that the 
mixture shall be worth 5^. Ad, per gallon ? 

simple whose quantity is known. 

an I o X 

64 




proportional quantities. 
Then 



8 


4 : 


: 2 


• 1 


8 


4 : 


: 4 : 


2 


8 


4 : 


: 16 


8 



Ans. Igal. at ds., 2 at 5s. 6., and 8 at 6i 

PROOF BY ALLIGATION MEDIAL. 

4gal. at 4^. per gallon - - 192(2. 

1 " 5s, "... 60 

2 " 5s, 6d. " . - - 132 
8 " 6^. " - - -576 

15 I5)960(64rf . price of mixture. 

QuKar, — 25B. How do you find the ptoportioii when the qoantity of oub 
^th» mmpleB if givon? 
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2. A farmer would mix 14 bushels of wheat at $1,20 per 
bushel, with rye art 72cts,, barley at 4Scts., and oats at 36cts. : 
how much must be iaken of each sort to make the mixture 
worth 64 cents per bushel ? 

3. There is a mixture made of wheat at 4^. per bushel, 
rye at 3*., barley at 2*., with 12 bushels of oats at 18^. per 
bushel : how much has been taken of each sort when the 
mixture is worth 3s, 6d. ? 

4. A distiller would mix 40gaL of French brandy at 125. 
per gallon, with English at 7^. and spirits at 4*. per gallon : 
what quantity must be taken of each sort, that the mixture 
may be afforded at 8*. per gallon ? 

CASE III. 

254. When the quantity of the compound is given as well 
as the price. 

L Find the proportionat quantities as in Case /. 

IT. Then say, as the sum of the proportional quantities, is to 
the given quantity, so is each proportional quantity, to the part 
to be taken of each. 

EXAMPLES. 

1. A grocer has four sorts of sugar worth 12 J., lOd., 6d., 
and 4d, per pound ; he would make a mixture of 144/6. worth 
8i. per pound : what quantity must be taken of each sort ? 




4 12 : 144 :: 4 


48 


2 12 : 144 : : 2 


24 


2 12 : 144 : : 2 


24 


4 12 : 144 : : 4 


48 


12 


\48lb. at 4rf.; 2ilb. at dd. ; 


\24lb. at lOd.; and 48/^>. at 


12c^. 



Quest. — ^254. How do you determine the proportion, when the quantity 
of the compound is given as well as the price ? 
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PROOF BT ALLIGATION MEDIAL. 

48/6. at 4rf. - - - - I92d. 

2476. « 6rf. - - - - I44d. 

24/6. " lOd, - - - . 240rf. 

48/6. " I2d. .... 576 J. 



144 144)1 152(8J. 

Hence, the average cost is 6d. 

2. A grocer ha>ing four sorts of tea worth 5^., 6^., 8*., 
and 9^. per /6., wishes a mixture of 87/6. worth 7*. per lb, : 
how much must be taken of each sort ? 

3. A vintner has four sorts of wine, viz., white wine at 4*'. 
per gallon, Flemish at 6^. per gallon, Malaga at 8^. per gal. 
Ion, and Canary at 10^. per gallon : he would make a mixture 
of 60 gallons to be worth 5^. per gallon : what quantity must 
be taken of each ? 

4. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine : 
he would make a mixture of 42oz, of 17 carats fine : how 
much must be taken of each sort ? 



CUSTOM HOUSE BUSINESS. 

255. Persons who bring goods, or merchandise, into the 
United States, from foreign countries, are required to land 
them at particular places or ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty, This 
duty is imposed by the General Government, and must be the 
same on the same articles of merchandise, in every part of 
the United States. 

Besides the duties on merchandise, vessels employed in 
commerce are required, by law, to pay certain sums for the 
privilege of entering the ports. These sums are large or 

Quest. — ^255. What is a port of entry? What is a duty? By -whom are 
dnties imposed? What charges are vessels required to pay? What are 
the moneys arising from duties and \jotiti«i^ ^q?^»^1 
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small, in proportion to the size or tonnage of vessels. The 
moneys arising from duties and tonnage, are called revenues, 
256', The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure 
their faithful collection, the government has appointed va- 
rious officers at each port of entry or place where goods may 
be landed. 

257. The office established by the government at any port 
of entry, is called a Custom House, and the officers attached 
to it are called Custom House Officers. 

258. All duties levied by law on goods imported into the 
United States, are collected at the various custom houses, 
and are of two kinds, Specific and Ad valorem, 

A. specific duty is a. certain sum on a particular kind of 
goods named.; as so much per square yard on cotton or 
woollen cloths, so much per ton weight on iron, or so much 
per gallon on molasses. 

An a J valorem duty is such a per cent on the actual cost 
of the goods in the country from which they are imported. 
T&Us, an ad valorem duty of 15 per cent on English cloths, 
is a duty of 15 per cent on the cost of cloths imported from 
England. 

259. The laws of Congress provide, that the cargoes of 
all vessels freighted with foreign goods or merchandise, shall 
be weighed or gauged by the custom house officers at the 
port to which they are consigned. As duties are only to be 
paid on the articles, and not on the boxes, casks, and bags 
which contain them, certain deductions are made from the 
weights and measures, called Allowances, 

Gross Weight is the whole weight of the goods, together 



Qusn*. — ^956. Under whose direction are the revenues of the country? 

257. What is a custom house ? What are the officers attached to it called 7 

258. Where are the duties collected ? How ^any kinds are there, and 
what are they called ? What is a specific duty ? An ad valorem duty ? 

259. What do the laws of Congress direct in relation to foreign, goods ? Why 
are deductions made from theu* weight? What are these deductions 
called? What is gross weight? 
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t 

with that of the hogshead, barrel,? box, bag, &c., which con- 
tains them. 

Draft is an allowance from the gross weight an account 
of waste, where there is not actual tare. 

lb. Jh. 

On 112 it is 1, 

From 112 to 224 " 2, 

« 224 to 336 " 3, 

" 336 to 1120 " 4, 

« 1120 to 2016 " 7, 

Abore 2016 any weight** 9; 

consequently, 9/6. is the greatest draft allowed. 

Tare is an allowance made for the weight of the boxes, bar- 
reb, or bagi containing the commodity, and is of three kinds. 
Istr Legal tare, o^ such as is established by law ; 2d. Cus- 
tomary tare, or such as is established by the custom among 
merchants ; and 3d. Actual tare, or such tis is ifound by re- 
moving the goods and actually weighing the boxes or casks 
in which they are contained. 

On liquors in casks, customary tare is sometimes allowed 
on the supposition that the cask is not ftdl, or what is called 
its actual wants ; and then an allowance of 5 per cent for 
Leakage. 

A tare of 10 per cent is allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 5 per cent on all 
other liquora in bottles. At the custom house, bottles of the 
common size are estimated to contain 2^ gallons the dozen. 
For tables of Tare and Duty, see Ogden on theTariff of 1842. 

EXAMPLES. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece weighing Soar, net, and 
paying a duty of $2,50 per lb. ? 

Quest.— What is draft? What is the greatest draft allowed^ What is 
tare? What are the different kinds of tare? What allowances are made 
on/jguojw? 
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2. What will be the doty on 225 bags of coffee, each 
weighing gross 160/5., invoiced at 6 cents per lb.; 2 per 
cent being the legal rate of tare, and 20 per cent the duty ? 

3. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2| gallons per dozen, 5 per ce^t being 
allowed for breakage, and the duty being 35 cents per-gallon ? 

4. A merchant imports 175 cases of indigo, each case 
weighing 196/5. gross : 15 per cent is the customary rate of 
tare, and the duty 5 cents per lb. What duty must he pay on 
the whole ? 

5. What is the tare and duty on 75 casks of Epsom salts, 
each weighing gross 2cwt, 2qr. 27/5., and invoiced at 1|. 
cents per lb., the customary tare being 11 per cent, and the 
rate of duty 20 per cent 1 
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FORMS OF ORDERS 

MissBS. M. James & Go. 

Please pay John Thompson, or order, five hundred 
dollars, and place the same to my account, for value received. 

Peter Worthy. 
WUmingtan^ N. C, June 1, 1846. 



Mr. Joseph Rich, 

Please pay, for value received, the bearer, sixty-one 
.dollars and twenty cents, in goods from your store, and charge the 
same to the account of your Obedient Servant, 

John Parsons. 
Savannah, Ga., July 1, 1846. 



forms of receipts. 
Receipt for Money on Account, ' 

Received, Natchez, June 2d, 1845, of John Ward, sixty dollars 
on account. 

$60,00 John P. Pat. 
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Receipt for Money on a Note, 
Received, Nashville, Jane 5, 1846, of Leonard Walsh, six hun- 
dred and forty dollars, on his note for one thousand dollars, dated 
New York, January 1, 1845. 

$640,00 J. N. Wekkb. 



A BOND FOR ONE PERSON, WITH A CONDITION. . 

KNOW ALL MEN BY THESE PRISSENTS, Tha*, I 
James Wilson of the City of Hartford and State of Connecticut, 
am held and firmly bound unto John Pickens of the Town of Water- 
bury, County of New Haven and State of Connecticut, in the sum 
of Eighty dollars lawful irioney of the United States of America, to 
be paid to the said John Pickens, his execotors, administrators, or 
assigns : for which payment well and truly to be made I bind my- 
self, my heirs, executors, and administrators, firmly by these pres- 
ents. Sealed with my Seal. Dated the Ninth day of March one 
thousand eight hundred and thirty-eight. 

THE CONDITION of the above obligation is such, that if the 
above bounden James Wilson, his heirs, executors, or administra- 
tors, shall well and truly pay or cause to be paid, unto the aboye 
named John Pickens, his executors, administrators, or assigns, the 
just and full sum of 

Here insert the condition. 



then the above obligation to be void, otherwise to remain in fiill 
force and virtue. 

Sealed and delivered in 
the presence of 

John Frost, ) James Wilson, 

Joseph Wtggtns, y 

Note. — :The part in Italic to be filled up according to circum- 
stance. 
If there is no condition to the bond, then all to be omitted 
»ad including tbe words " THE CONDITION, &c.'' 
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A BOND FOR TWO PERSONS, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, That, W« 
James Wilson and Thomas Ash of the City of Hartford and State 
of Connecticut y are held and firmly bound unto John Pickens of the 
Toufn of Wdterhury County of New Haven and State of Connecti- 
cut^ in the sum of Eighty dollars lawful money of the United States 
of America, ta be paid to the said John Pickens, his executors or 
assigns : for which payment well and truly to be made We bind 
ourselves, our heirs, executors, and administrators, firmly by these 
presents. Sealed with our Seal. Dated the Ninth day of March 

one thousand eight hundred and thirty-eight. 

t 

THE CONDITION of the above obligation is such, that if th6 
above bounden Jame^ Wilson and Thomas Ash, their heirs, execu- 
tors, or administrators, shall well and truly pay or cause to be paid, 
unto the above named John Pickens, his executors, administrators, 
or assigns, the just and full sum of . 



Here insert the condition. 



then' the above obligation to be void, otherwise to remain in full 
force and virtue. 

Sealed and d^ivered in 
the (weaenee of 



John Frost, \ James Wilson, 

Joseph Wiggins, S Thomas Ash. 



Note. — The part in Italic to be filled up according to circum- 
stance. 

If there is no condition to the bond, then all to be omitted after 
and including the words " THE CONDITION, Ac." 
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GENERAL AVERAGE. 



260. Average is a term of commerce' and navigation, to 
signify a contribution by individuals, where the goods of a 
particular merchant are thrown overboard in a storm, to save 
the ship from sinking, or where the masts, cables, anchors, 
or other furniture of the ship are cut away or destroyed for 
the preservation of the whole. In these and like cases, 
where any sacrifices are deliberately made, or any expenses 
voluntarily incurred, to prevent a total loss, such sacrifice or 
expense is the proper subject of a general contribution, and 
ought to be rateably borne by the owners of the ship, the 
freight, and the cargo, so that the loss may fall proportion- 
ably on all. The amount sacrificed is callecL the jettison. 

261. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the 
freight, and the cargo, or only to some of them. As when 
losses occur from ordinary wear and tear, or from the perils 
incident to the Voyage, without being voluntarily incurred; 
or when any particular sacrifice is made for the sake, of the 
ship only or the cargo only, these losses must be borne by the 
parties immediately interested, and are consequently defrayed 
by a particular average. There are also some small charges 
called petty or accustomed averages, one-third of which is 
usually charged to the ship and two-thirds to the cargo. 

No general average ever takes place, except it can be 
shown that the danger was imminent, and that the sacrifice was 
made indispensable, qr supposed tg be so by the captain and offi- 
cers, for the safety of the ship. 

262. In different countries different modes are adopted of 
valuing the articles which are to constitute a general aver- 
age. In general, however, the value of the freight is held to 
be the clear sum which the ship has earned after seamen's 

Quest. — ^260. What does the term average signify ? 361. How many 

kinds of average are there ? What are the small charges called ? Under 

mda^ clnaaatajices mil a general average take place ? 263. How is tht 

•^Mtfafr/ valued? Howmvtch ta chaiiged on account of t\ie m^owh's wages? 
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wages, pilotage, and all such other charges as came under 
the name of petty charges, are deducted ; one-third, and in 
some cases one-half, being deducted for the wages of the crew; 
The goods lost, as well as those saved, are valued at ihs 
price they would have brought in ready money at the place 
of delivery J on the ship^s arriving there, freight, duties, and 
all other charges being deducted: indeed, they bear their 
proportions, the same jels the goods saved. The ship is 
valued at the price she would bring on her arrival at the port 
of delivery. But when' the loss of masts, cables, and other 
furniture of the ship is compensated by general average, it 
is usual, as the new articles will be of greater value than the 
•Id, to deduct one-third, leaving two thirds only 10 be charged 
to the amount to be contributed. 

EXAMPLES. 

1. The vessel Good Intent, bound from New York to New 

Orleans, was lost on the Jersey beach the day after sailing. 

^he cut away her cables and masts, and cast overboard a 

■ pox of her cargo, by which another part was injured. The 

'tihip was finally got. ofi^ and brought back to New York. 

AMOUNT OF LOSS. 

Goods of A cast orerboard - - - - $500 

Damage of the goods of B by the jettison - 200 

Frei^ of the goods cast overboard - - 100 

Cable, anchors,-. mast, &c., worth $300 ) ^oo 
Deduct one-third - r - - 100 i 

Expenses of getting the' ship off the sands 56 

Pilotage and port duties going in and out > .^^ 
of the harbor, commissions^ <&c; - v 

Expenses in port 25 

Adjusting the average ..... 4 

Postage --.--... 1 

Total loss $1186 

• .1 * 

QuEOT.— How is the cargo yalued ? Does the part lost bear its part of 
tekM? How is the ship valued? When parts of the ihip an lost, how 
<i» ih«!7 cftNopoMiated fdtl Kttw do fafa. ex0ain the 6IMDb:qK»^ 
13 
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ARTICLES TO CONTRIBUTE. 



Goods of A cast overboard - - - - . - - $500 

Value of B's goods at N. O., deducting freigtt, &c. 1000 

« ofC's " *♦ " " 500 

" of D's " -** . " " 2000 

" ofE's " tc ' a it 5000 

Value of the sliip - - - ' - - - - - 2000 

Freight after deducting one-third ----- 800 

•811,800 



Then, total value : total los^ : : 10.0 : per cent of loss. 
811800 : lisb. : : 100 :« 10; 
hence, each loses 10 per cent on the value of his interest ia 
the cargo, ship, or freight. Therefore, A loses 850, B 8100, 
C 850, D 8200, E 8500, the owners of the ship 8280— in 
all 81180. Upon this calculation .the owners are to lose 
8280 ; but they are to receive their disbursements from, the' 
contribution, viz., freight on goods thrqwn overboard 8100, 
damages to ship $200, various disbursements in expenses 
8180, total $480 ^ and deducting the amount of contribution,' 
they will actually receive #200. Hence, the account will 
stand: 

The owners are to receive - - ^ ' ' - - . 8200 
A loses 8500, and is to contribute $50; hence,,. 



, . ^ 450 

he receives 

B loses $200, and is to . contribute 8100 ; hence, > ^^ 

he receives - -- - -^- - -S 

Total to be received - - - 8750 

( C 8 50 
C, D> and E have lost nothing, and are to pay , ^ D 200 

( E 500 
Total actually paid - - - $750 ; 

so that the total to be paid is just equal to the total loss, as it 
should be, and A and B get their remaining and injured goods, 
and the three others get theirs in a perfect state, after paying 
their rattable proportion of the loss. -^ 
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TONNAGE OF VESSELS. 

263. Thbrb are certain custom house charges on vessels, 
which are made according to their tonnage. The tonnage 
of a vessel is the number of tons Y^eight she will carry, and 
this is determined by measurement. 

[From the " Digest," by Andrew A. Jones, Esq., of the N. T. Castom House.] 

Custom house charges on all ships or vessels entering from any 
foreign port or place. 

Shii>^ or vessels of the United States, having three-fourths 

of the crew and aU the officers American citizens, per ton $0,06 
Ships oi: vjej^sels of nations entitled by treaty to enter at the 
same rate as Americatt vessels - - - - - ,06 

Ships or vessels of ]the United States ndt having three- 
fourths the crew as above ----- r ,60 

On foreign ships or vessels other than those entitled by 
treaty - - - - .- - - - - - ,60 

'Additional tonhage on foreign vessels, denominated light 

money - . - ':^v - - t' - - - - ,60 

Licensed coasters are also liable once in each year to a duty of 
50 cents per ton, being engaged i^ a trade from a port in one state 
to a port in another state, other than an adjoining state, unless the 
officers and three- fourths of the crew are American citizens ; to 
ascertain which, the crews are always liable to an examination by 
an officer. 

A foreign vessel, is not permitted to carry on the coasting trade ; 
but having arrived from a foreign port with a cargo consigned to 
more than one port of the United States, she may proceed coast- 
wise with a certified manifest until her voyage is completed. 

2d4. The government estimate the tonnage according to 
one rule, while the ship carpenter who builds the vessel 
uses another. 

QuE8Tw^263. V^hat is the tonnage of a vessel ? What ebre the custom 
house charges on the different classes of vessels trading with lbra|gn coun- 
tries? To what charges aro coasters subject? 
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Government Rule. I. Measure^ in feet ^ above the upper 
deck the length of the vessel^ from the fore part of the main stem 
to the after part of the stem post. Then measure the breadth 
taken at the widest part above the main wale on the outside, and 
the depth from the under side of the deck plank to the ceiling in 
the hold, ' 

II. From the length take three-fifths of the breadth and mul" 
tiply the remainder by the breadth and depths and the product 
divided by 95 will give the tonnage of a single decker ; and the 
same for a double decker^ by merely making the depth equal to 
half the breadth. 

Carpenters' Rule. Multiply together the length of the 
keel, the breadth of the main beam, and the depth of the hold, 
and the product divided by 95 will be the carpenters^ tonnage for 
a singte decker ; and for a double decker, deduct from the depth 
of the hold half the distance between decks. 

EXAMPLES. 

1. What is the government tonnage of a single decker, 
whose length is 75 feet, breadth 20 feet, and depth 17/eet? 

2. W^^t is the carpenters' tonnage of a single decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches ? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth 
after deducting half between decks, 14 feel 8 inches? 

4. What is. the government tonnage of a double decker, 
the length being 103 feet, breadth 25 feet 6 inches ? 

5. What is the carpenters' tonnage of a dobble decker, its 
length 125 feet, breadth 25 feet 6 inches, entire depth 34 
feet, and distance between decks 8 feet ? 

Quest. — ^2^4. What is the goremment mid for finding the tonnage? 
What th9 ■faqp-baildeni' mla. 
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GAUGING. 

265. Cask-oauoino is the method, of finding the number 
of gallons which a cask contains, by measuring the external 
dimensions of the cask. 

266. Casks are divided into four varieties, according to the 
curvature of their sides. To which of the varieties any cask 
belongs, must be judged of by inspection. 



1. Of the least curvature. 



2d Variety. 



3d Variety. 



4th Variety. 



267. The first thing to be done is to find the mean diame- 
ter. To do this, 

Divide the head diameter by the bung diameter, and fin^ the 
quotient in the first column of the following table, marked Qu. 
Then if the bung diameter be multiplied by the number on the 
same line with it, and in the column answering to the proper 




QUEOT.--265. Whftt is cask-gauging? 266. Into how many varietiee 
are casks divided? 267. How do you find the mean diameter? 



294 



GAUGING. 



variety ^ the product will he the true mean diameter, or the diam' 
eter of a cylinder of the S€tme content with the cask proposed, 
cutting off four figures for decimals. 



CUl|mVu. 


UVkT. 


WVar. 


401 Viir. 


Q^l 


lit V«r. 


ad Vmr 


3d W.^ 


4il»Tiir. 


m mm 


6465 


7905 


7637 ' 


76! 


9270 


9227 


6881 


8827 


51 6680 


§493 


7937 


7661 


r? 


9296 


9258 


8944 


86741 


5i 8700 


85^ 


7970 


7725 


78 


9324 


f»2yo 


8967 


89221 


63 feT^O 


6546 


8002 


7769 


79i 


9352 


933^ 


9011 


8970 


54 &740 


^576 


6036 


7613 


ftO 


9380 


9352 


9055 


90LB 


55 §760 


6605 


6070 


7856 


81 


9409 


93H3 


9100 


90661 


56 8781 


8633 


6104 


7902 


82 


9436 


9415 1 


9144 


9114 


57 \ ^802 


6662 1 


6140 


7947 


83 


9467 


9446 


9189 


9163 


m.^^\ 


6690 


8174 


7992 


84 


9496 


9478 


9234 


92U 


m 


68-16 


6720 


8210 


6037 


85 


6526 


9510 


9280 


y:J$0 


m 


6869 


6746 


824G 


808t 


66 


9556 


9542 
9574 


9326 


9308 


61 


8692 


0777 


8262 


6128 


87 


9586 


9372 


9357 


m 


0915 


6806 


6320 


8173 


88 


9616 


9606 


9419 


940(j 


63 


BQ3S 


6835 


6357 


8220 


89 


9647 


9638 


0466 


9455 


64 


696a 


6665 


8395 


6265 


90 


9678 


9671 


9513 


9504 


65 


69S6 


8894 


6433 


6311 


91 


9710 


9703 


9560 


9553 


66 


9010 


8924 


6472 


8357 


92 


9740 


9736 


9606 


96021 


67 


9034 


6954 


6511 


8404 


93 


9772 


9768 


0656 


9652 


68 


9060 


6983 


8551 


8450 


94 


9804 


9801 


0704 


9701 


m 


9084 


9013 


6590 


6497 


%h 


9830 


9834 


9753 


9751 


70 


91J0 


9044 


8G31 


6544 


96 


9868 


9867 


9802 


9600 


71 


9136 


9074 


6673 


6590 


97 


9901 


9900 


9851 


9850^ 


72 


9162 


9104 


8713 


B«37 


98 


9933 


9933 


9900 


9900 


73 


9186 


9135 


8754 


6685 


99 


9966 


mm 


9950 


9950 


74 


9215 


9166 


8796 


8732 
6780 


100 


10000 


10000 


lOOOO 


10600 


75 


9242 


9196 


6836 













EXAMPLES. 



1. Supposing the diameters to be 32 and 24, it is required 
to find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in 
tho column of quotients, opposite thereto stand the numbers, 



.9212 
.9196 
.8838 
6780 



which being each mul 
- tiplied by 32, produce •< 
respectively, 



29 5744 
29.4272 
28.2816 
28.0960 



for the correspond- 
> ing mean diame- 
ters required. 



OPERATION. 

/ X d" X -^^ == 
I X (P X .0034. 
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2, The head diameter of a cask is 26 inches, and the 
bung diameter '3 feet 2 inches : what is the mean diameter, 
the cask being of the third variety ? 

3. Th^ head diameter is 22 inches, the bung diameter 34 
inches : what is the mean diameter of a cask of the fourth 
variety ? 

268, Having found the mean diameter, we multiply 'the 
square of the mean diameter by the decimal .7854, and the 
product by the. length; this will give the solid content in cu- 
bic inches. Then if we divide by 231, we have the content 
in wine gallons (see Art, 31), or if we divide by 282, we have 
the content in beer gallons. 

For wine measure we multiply 
the length Vtf the square of the 
me^n diameter, then by the deci- 
mal .7854, and divide by 231. 

If, then, we. divide the decimal .7854 by 231, the quotient 
carried to four places of decimals is .0034, and this decimal 
multiplied by the square of the mean diameter and by the 
length of the cask, will give the content in wine gallons. . 

For similar reasons, the con- 
tent is found. in beer gallons by 
multiplying together the length, 
the square of the mean diameter, 
and the decimal .0028. 

Hence, for gauging or measuring casks,^ 

Multiple/ the length by the square of the mean diameter ; then 
multiply hy 34 for wifie, a7id hy 28 for beer measure, and point 
off in the product four decimal places. The product will then 
express gallons and the- decimals of a gallon. 

1. How many wine gallons in a cask, whose bung diame- 
ter is 36 inches, head diameter 30 inches, and , length 50 
inches ; the cask being of the first variety ? 

Quest.— 268. How do you find the soliciity ? How do you find the con- 
tent m wine gallons ? In beer gallons ? 



OPERATION. 
/ X (? X l^^ = 

I X d^ X .0028. 
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2. What is the number of beer gallons in the last example T 

3. How many wine, and how many beer gallons in a cask 
whose length is 36 inches, bung diameter 35 inches, anS head 
diameter 30 inches, it being of the first variety? 

4. How many wine gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, ^nd length 
3 feet 6 inches, the cask being of the second vari^y ? 



LIFE INSURANCSL 

269. Insurance for a term of years, or for the entire con* 
tinuance of life, is a contract on the part of an authorized 
association to pay a certain sum, specified in the .policy of 
insurance, on the happing of an 'ev«nt nam0)| therein, and 
for which the association receives a certain premium, gen- 
erally in the form of an annual payment. 

270. To enable the company to fix their premiums at such 
rates as shall be both fair to the insured and^»afe to the asso^ 
ciation, they must know the average duration of life from its 
commencement to its extreme limit. This average is called 
the *^ Expectation of Life,''* and this is determined by col- 
lecting from many sources the most authentic information in 
regard to births and deaths. The " Carlisle Table," which is 
subjoined, and which shows the expectation of life from birth 
to 103 years, is considered the most accurate. It is much 
used in England, and is in general .use in this country. 

By the '* Expectation of Life," must be understood the 
average age of any number of individuals. Thus, if 100 in- 
fants be taken, some dying in infancy, some in childhood, 
some in youth, some in middle life, and some in old age, the 
average ages of all will be 38.72 years. So from 10 years 
old, the average age is 48.82 years. 

Quest. — ^269. What is an insurance ? 270. What is necessary to ena- 
ble a company to fix their premiums ? How is the expectation determined? 
What Table is generally used in this country? What do you under- 
stand by the expectation of life ? 



LIFE INSURANCE. 
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TABLE SHOWING THE EXPECTATION OF LIFE. 



Age. 


E«j^Mtation. 


Age. 


Kzpectatioii. 


Age. 


Expectation. 


Age. 


Ezpectatino. 





38.72 


26 


37.14 


52 


19.68 


78 


6.12 


1 


44.68 


27 


' 36.41 


53 


18.97 


79 


5.80 


3 


47.65 


28 


35.69 


54 


18.28 


80 


5.51 


3 


49.82 


29 


35.00 


55 


17.58 


81 


5.21 


4 


50.76 


30 


34.34 


56 


16.89 


82 


4.93 


5 


51.25 


31 


33.68 


67 


16.21 


83 


4.65 


6 


51.17 


32 


33.03 


58 


15.55 


84 


4.39 


7 


50.80 


33 


32.36 


59 


14.92 


85 


4.12 


8 


50.24 


34 


31.68 


60 


14.34 


86 


3.90 


9 


45.57 


35 


31.00 


61 


13.82 


87 


3.71 


10 


48.82 


36 


30.32 


62 


13.31 


88 


3.59 


11 


48.04 


37 


29.64 


63 


12.81 


89 


3.47 


1^ 


47.27 


38 


28.96 


64 


12.30 


90 


3.28 


13 


46.51 . 


30 


28.28 


65 


11.79 


91 


3.26 


.14 


•45.75" 


40 


27.61 


66 


11.27 


92 


3.37 


•l5 


45.00 


41 


26.97 


67 


10.75 


93 


3.48 


16 


44.27 


42 


26.34 - 


68 


10.23 


94 


3.53 


17 


43.57 


43 


25.71 


69 


9.70 


95 


3.53 


18 


42.87 


44 


25.09 


70 


9.19 > 


96 


3.46 


19 


42.17 


46 


24.46 


71 


8.65 


97 


3.28 


20 


41.46 


46 


23. 82 


72 


8.16 


98 


3.07 


21 


40.75 


47 


23.17 


73 


7.72 


99 


2.77 


22 


40.04 


48 


22.50 


74 


7.33 


100 


2.28 


23 


39.31 


49 


21.81 


75 


7.01 


101 


1.79 


24 


38.59 


50 


21.11 


76 


6.69 


102 


1.30 


25 


37.86 


51 


20.39 


77 


6.40 


103 


0.83 



271. From the above table, and the value of money, which 
is shown by the ratQ of interest, a company can calculate with 
great exactness the amount which they should receive an- 
nually, for an insurance on a life for any number of years, or 
during its entire continuance. 

Among the principal life insurance companies in the United 
States, are the New York Life Insurance and Trust Com- 
pany, the Girard Life Insurance, Annuity, and Trust Com- 
pany of Philadelphia, and the Massachusetts Hospital Life 
Insurance and Trust Company of Boston. 

Quest. — Explain the table showing the expectation of life. 271. What 
must be known besides the expectation of life in order to find the premium? 
What are the principal life insurance companies in the United States ? How 
do 7<m find the amount which must be paid for the insuranM of ^100 ? 

13* 
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NEW YORK AND PHILA. COBlPANIES. 


MA8BACHUBBTTB. 


Age. 


1 year. 


7 years. 


For life. 


1 year. 


7 years. 


For life. 


14 


.72 


.86 


. 1.53 


.89 


1.08 


1.88 


15 


.77 


.88 


1.56 


.90^ 


1.15 


1.93 


16 


.84. 


.90 


1.62 


.96 


1.23 


1.99 


17 


.86 


.91 


1.65 


1.06 


1.30 - 


2.04 


18 


.89 


.92 


1.69 


1.16 


1.38 


2.09 


19 


.90. 


.94 


1.73 


1.25 


1.43 


2.14 


20 


.91 


.95 


1.77 


1.36 


1.48 


2.18 


21 


.92 


.97 


1.82 


1.44 


1.50 


2.23 


22 


.94 


.99 


1.88 


. 1.46 


1.53 


2.26 


23 


.97 


1.03 


1.93 


1.49 


1.55 


2.31 


24 


.99 


1.07 


1.98 


1.51 


1.58 


2.35 


25 


1.00 


1.12 


2.04 


153. 


1.60 


2.40 


26 


1.07 


1.17 


2.11 


155 


1.63 


2.45 


27 


1.12 


1.23 


2.17 


1.58 


1.66 


2.50 


28 


1.20 


1.28 


2.24 


1.60 


31.69. 


2.55 


29 


1.28 


135 


2.31 


1.64 


1.71 


2.61 


30 


1.31 


136 


2.36 


1.66 


, 1.75 


2.66 


31 


1.32 


1.42 


2.43 


1.69 


1.78 


2.73 


32 


1.33 


1.46 


2.50 


1.71 


1.81 


2.79 


33 


1.34 


1.48 


2.57 : ^ 


1.75 


1.84 


2.85 


34 


1.35 


1.50 


2.64 


1.79 


1.89 


2.93 


35 


1.36 


1.53 


' 2.75 


1.81 


1.94 


2.99 


36 


1.39 . 


1.57 


2.81 


1.85 


1.98 


3.06 


37 


1.43 


1.63 


2.90 


1.89 


2.05 


3.14 


38 


1.48 


1.70 


3.05 


1.93 


2.09 


3.23 


39 


1.57 


1.76 


3.11 


1.96 


2.15 


3.31 


40 


1.69 


1.83 


3.20 


2.04 


2.20 


3.40 


41 


1.78 


1.88 


3.31 


,2.10 


2.26 


3.49 


42 


1.85 


1.89 


3.40 


2.18 


2.33 


3.59 


43 


1.89 


192 


3.51 


2.23 


2.39 


3.69 


44 


1.90 


194 


3.63 


2.28 


2.46' 


3.V9 


45 


1.91 


196 


3.73 


2.34 


21.54 


3.90 


46 


1.92 


. 198 


3.87 


2.39 


2.63 


4.01 


47 


1.93 


1-99 


4.01 


,2.45 ^ 


2.71 


4.13 


48 


1.94 


2 02 


4.17 


2.51 


5.81 


4.25 


49 


1.95 


2. 04 


4.49 


' 2.61 


2.93 


4.39 


50 


1.96 


2. 09 


4.60 


2.75 


3.04 


4.54 


51 


1.97 


2- 20 


4.75 


2.86 


3.14 


4.68 


52 


2.02 


2 37 


4.90 


2.95* 


3.^ 


4.83 


53 


2.10 


2.59 


5.24 


3.05 


3.35 


4.98 


54 


2.18 . 


2.89 


5.49 


3.15 


3.48 


5.14 


55 


2.32 


3.21 


5.78 


3. 25 


3.60 


5.31 


56 


2.47 


3.56 


6.05 


3. 36 


3.74 


5.50 


57 


2 70 


4.20 


6.27 


3.49 


3.88 


5.70 


58 


3.14 


4.31 


6.50 


3.61 


4.63 


5.91 


59 


3.67 


4.63 


6.75 


3.75 


4.19 


6.14 


60 


4.35 


4.91 


7.00 


3.90 


4.35 


6.36 
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The above table shows the rates at which they insure 
the amount of $100 for 1 year, for 7 years, or for life. It 
should be observed, that when a person insures for 7 years 
or. for life, he pays annually the premium set opposite the age. 
Having found the premium for $100, it is easily found for 
aqy other amount,- by simply multiplying by the amount and 
dividing by 100., 

EXAMPLES. 

1. What will be the premium per annum on the insurance 
of a life for 7 years, for $4500, the person being at the- age 
xjf 40 years, in the New York or Philadelphia companies ? 

. Premium per annum for 7 years oh $100 = 1,83 ; 
then, / 1,63 X 4500 ^ 100 = 82,35: 
hence, $8^«35 is.thp pren^ium per annum. 

2. What would be the premium per year if insured for life ? 

3. A person at 21. wishes to insure at his death $8500 to 
his friends : how much must he pay per annum to insure thit 
amount at his- death, in the Boston Company? 



ENDOWMENTS AND ANNUITIES. 

272. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life 
it is taken shall live till the expiration of the time named. 

273. Annuities are certain annual or periodical payments 
made to individuals by incorporated comparries or associa- 
tions, for a given sum paid in hand. 

• 274. The following table shows the value of an endow- 
ment purchased for $100, at the several periods mentioned 
on the column of ages, the endowment to be paid if the per- 
son ^attains the age of 21 years. 

Quest.— 272. What is an endowment?- 273. What m an annuity? 
274. What does the table of endowments show ? 
' 13* 
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. TABLE OF ENDOWMENTS. 



A«e. 

Birth . . . 
3 months 
6 " . 
9 ** . 

1 year . . . 

2 " ... 

3 " ... 

4 " ... 



Bom to be paid 
at 31. if alive. 
$376,84 
344,28 
331,46 
318,90 
306,58 
271,03 
243,69 
225,42 



... BDm to be paid 

^•- at 21, if alive, 

6 $210,53 

6 198,83 

7 188,83 

8 179,97 

9 171,91 

10 164,46 

11 157,43 

12 150,64 



Age. 

13.. 

14 . . 

15.. 

16.. 

17.. 

18.. 

19.. 

20 ... 



Sum to be paid 
at 21, if alive. 
. . $144,12 
. . 137,86 
. . 131,83 
. . 1^5,97 
; . 120,31 

... 114,89 
. . 109,70 

... 104,74- 



. 275. The following table exhibits the sums which must be 
paid, at the several ages named, to purcha.se a.n annuity of 
$100 a year in the Massachusetts Life Insurance Co., and 
in the Girard Life Insurance, Annuity, and Trust Company, 
Philadelphia. 



Age. 

20 $1836,30 

21 1623,30 

22 1809,50 

23 1795,10 

24 1780,10 

25 1764,50 

26 1748,60 

27.. 1732,00 

28 1715,40 

29 1699,70 

30 1685,20 

31 1670,50 

32 1655,20 

33....... 1639,00 

34 1621,90 

35 1604,10 

36 1585,60 

37 1566,60 

38 1547,10 



Age. 

39 $1527,20 

40 1507,40 

41 1488,30 

42 1469,40 

43.... 1450,50 

44 1430,80 

45 1410,40 

46 1388,90 

47 1366,20 

48 1341,90 

49.. 1315,30 

50 1300,00 

51 1280,00 

52 1260,00 

53 1240,00 

54 1220,00 

55 1200,00 

56 1175,00 

57.. 1150,00 



Age. 
68... 

69.;. 

60... 
61... 



63. 
64. 
'65. 
66. 
67. 
68. 
69. 
70. 

71 : 

72. 
73. 

74. 
75. 



$1125,00 

1100,00 

1070,06 

1046,00 

1020,00 

- 995,00 

970,00 

940,00 

910,00 

880,00 

850,00 

820,00 

790,00 

780,00 

770,00 

760,00 

750,00 

740,OP 



EXAMPLES. 

1 . What sum at birth will purchase an endowment at 21 
of $859,61? 

2. What sum at the age of 30 years will purchase an an- 
nuity of $3150? 

QuEiT. — ^275. What does the table of animitiet show ? 
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COINS AND CURRENCIES. 

276. Coins arfe pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These fiire called 
specie, and are generally declared to be a legal tender in 
payment of debts. The Constitution of the XTnited States 
provides, that gold and silver only shall be a legal tender. 

The coins of a cbuntry^ and those of foreign countries 
having a fixed value established by law, together with bank 
Ddtes redf^emable in specie, make up what is called the 
Currency. ^ 

27J7. A fi^reign coin may be said to have fqur values : 

Ist. The intrinsic value, which is determined' by the 
amount of pure metal which it contains. 

2d. The custom house or legal value, which is fixed by 
law. 

3d. The mercantile value, which is the amount it will sell 
for in open market. 

4th. The exchange value, which is the value assigned to 
it in buying and selling bills of exchange between one coun- 
try and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic 
value, as determined at the Mint in Philadelphia, compared 
with our'' gold eagle, is $4,861. Its legal or custom house 
value is $4,84. Its commercial value, that is, what it will 
bring in Wall street, New York, varies from $4,83 to $4,86, 
seldom reaching either the lowest or highest limit. The 

Quest.— 276. What are coins? What are they called? What is de- 
clared ia regard to them I What is provided by the Constitution of the 
United States? What do you underetand by Currency ? 277. How many 
values may a com be said to have ? What is the intllnsie value 7 What 
is the mercantile value ? What is the exchange value ? 
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exchange value of the English pound, is $4,44 1, and was the 
legal value before the change in our standard. This change 
raised the legal value of the pound to $4,84, but merchants 
and dealers in exchange preferred to tetain the old value, 
which became nominal, and to add the diiSerence in the form 
of a premium on exchange, which is explained in Art. 232. 

TABLE OF FOREIGN COINS WHOSE VALUES AAE FIXED 
BY LAW. 



Franc of France and Belgium , . . . v • • 

Florin of the Netherlands .'. 

Guilcjier of do. '. 

Livre Tournois of France 

Milrea of Portugal •. * : , 

Milrea of Madeira 

Milrea of the Azores * ; 

Marc Banco of Hamburg 

Pound Sterling of Great Britain * 

Pagoda of India ... 1 : 

Real Yellon of Spain ., 

Real Plate of do. i 

Rupee Company 

Rupee of British India ' 

Rix Dollar of Denmark 

Rix Dollar of Prussia 

Rrx Dollar of Bremen ' 

Rouble, silver, of Russia ^. ..... . 

Tale of China • ;. 

Dollar of Sweden and Norway ........ .^ 

Specie Dollar of Denmark 

Dollar of Prussia an.d Northern States of Germany. . . . 

Florin of Southern States of Germany 

Florin of Austria and city of Augsburg ..»..., 

Lira of the Lombardo Venetian Kingdom 

Lira of Tuscany .'* 

Lira of Sardinia , •, 

Ducat of Naples ; * . . 

Ounce of Sicily ; 

Pound of Nova Scotia, New Brunswick, Newfoundland, 
and Canada ; ^ , , 
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48i 
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80 
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40 
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Quest. — ^Give the different values of the English sovereigrn. How came 
the Vftlue of the sovereigrn to be. altered? How is the di£^rence now 
J up? 
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TABLE Of" FOREIGN COINS WHOSE VALUES ARE FIXED 
BY USAGE, 

When a Cbhsular's certificate of the real value or rate of ex- 
change is not attached to the invoice. 



Berlin Rix Dollar 

Current Marc 

Crown of Tuscany 

Elberfeldffiix Dollar. 

Florin ,of Saxony 

*' > Bohemia 

" Elberfeldt ,. 

" Prussia 

" Trieste 

" Nuremburg . . ;. ...... 

" . Frankfort 

« Basil 

St. Gaul 

" Creveld 

Florence Livre 

Genoa do. 

Geneva . do 

Jamaica Pound 

Leghorn Dollar 

Leghorn Livre (6} to the dollar) . 

Livre of Catatonia s 

Neufchatel Livre 

Pezza of Leghorn 

Rhenish Rix Dollar-. 

Swisis Livre 

Scuda of Malta 

Turkish Piastre 



cts, 

69^ 

28 

05 

69? 

48 

48. 

40 

22J 

48 

40 

40 

41 

*"nnr 

40 

15 

18f 

21 

00 

90 

53i 

26i 

90 

60f 

27 

40 

05 



[The above Tables are taken from a work on the Tariff, by E; D. 
Ogden, Esq., of the New York Custom House.] 



EXCHAKGE. 

278. Exchange is a term which denotes the payment of 
money by a person residing in one place to a. person residing 
in another. The payment is generally made by means of a 
bill. of exchange. . ' 

Quest. — ^278. What is exchange? How is the payment generally 
made? 
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279. A Bill of Exchanog is an open letter of reifnest 
irotn one person to another, desiring the payment to a third 
party named therein, of a certain sum of money to be paid at 
a specified time and place. There arie always three parties 
to a bill'of exchange, and generally four. 

1. He who writes the open letter of request, is called the 
drawer or maker of the bill. 

2'. The person to whom it is directed is called, the drawee, 

3. The person to whom the money is ordered ta be p'aid 
is called the payee ; and .^ 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter. 

280. Bills oif exchange are the proper money of conmierce. 
Suppose Mr. Isaac Wilson of the city of New^ York, ships 
LOGO bags of cotton, worth £9.6000, Uf Samuel Jolins & Co. 
of Liverpool ; and at about the same time William James of 
New York orders goods from Liverpool, of Atjabrose Spopner, 
to the amount of eighty thousand pounds sterling. Now, Mr, 
Wilson draws a bill of exchange on Messrs. Johna & Co. in 
the following form : viz., ^ , 



Exchange for £80000. New York, July' 30th, 1 846. 

Sixty days after sight of this my first Bill of Exchange 
(second and third of the same date and tenor unpaid*) pay 
to David C. Jones or order, eighty thousand pounds sterling, 
with or without further advice/ Isaac Wilson. 

Messrs. Samuel Johns & Co., i 
Merchants, Liverpool. 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones for the purpose of sending it to Ambrose 

* Thred bills are generally drawn for the same amount, called the first, 
second, and third, and together they fonia a set One only is paid, and 
then thlB other two are . of no value. This arrangement avoids the acci« 
dents and delays^ucident to transmitting the biUs. 

Quest.— 279. What is a bill of exchange ? How inany parties are there 
^a M^ of exchange 1 Name them. 280. How do bills of exchange aid 
conuneme ? Name all the parties of the bi)! in this example. 
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Spooner'of Liyerpool, whom he owes. We shall then have 
all the parties to a bill of exchange ; viz., Isaac Wilson, the 
tnaker or drawer ; Messrs^ Johns & Co., the drawees ; David 
C.Jones, the payee; and William James, the buyer or re- 
nutter. 

281. A bill of exchange is called an inland MU, when the 
drawer arid drawee both reside in the same country ; and 
when they reside in diiSerent countries, it is called a foreign 
bill. Thus, all bills in which the drawer and drawee reside 
in the United States,' are inland bills ; but if one of them re- 
sides in England 'or France, the bill is a foreign bill. 

282. The time at which a bill is made payable varies, and 
is a matter of jagreement between the drawer and buyer. 
They may either be drawn at sight, or at a certain number 
of days after sight, or at a certain number of days after date. 

283. Day's of Grace are a certain number of days grant- 
ed to the person who pays the bill, after /the time named in 
the bill has expired. In the United States and Great Britain 
three days are allowed. . 

284. In ascertaining the time when a bill payable so many 
days after sight, pr -after date^ actually falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months, calendar months are always 
understood. 

If the month in which a bill falls due is shorter than the 
one in which it is dated, it is a rule not to go on into the next 
month. Thus a hill drawn on the 28th, 29th, 30th, or 31st 
of December, payable two months after date, would fall due 

Quest,— 281. What is an inland bill ? What is a foreign bill? Are bills 
drawn between one state and another inland or foreign ? 283. How is the 
time determined at which a bill ia made payable? How are bills always 
drawn? 283. What are days of grace? How many days of grace are 
allowed in this country and in Great Britain ? 284. In ascertaining the 
time when a bijl is payable, what days are reckoned ? When the time is 
expressed in months, what kind of months is understood? If the month in 
which the bill fells due is shoMer than that in which it is drawn, what rule 
is obierved? 
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on the last of February, except for the days of grace, and 
would be actually due on the third of March.. 

ENDORSING BILLS. 

285. In examining ^he bill of exchange drawn by Isaac Wil- 
son, it 'Will be seen that Messrs. Johns & Go. are requested 
to pay the amount to David C. Jones or order ; that is, either 
Mr. Jones or to any other person named by him. If Mr. 
Jones simply writes his name on the back of the bill, he is 
said to endorse it in blank, and the drawees roust pay it to 
any rightful owner who presents it. Such> rightful owner is 
called the holder, and Mr. Jones is called the Endorser, 

If Mr. Jones writes oh the back of the bill, over his signa- 
ture, " Pay to the order of William James," this is called a 
special endorsement, and William James is the endorsee, and 
he may either endorse in blank or write over his signature 
** Pay 10 the "order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. - «. 

286. When the bill' drawn on Messrs. Johns & Co. is 
presented to them, they must inform the holder whetlier or 
not they will pay it at the expiration of the ^trme named. 
Their agreement tojpay it is signified by writing across the 
face of the bill, and over their signature the word " accept- 
ed," and they are then called the acceptors. 

LIABILITIES OF THE PARTIES. 

287. The drawee of a bill does not become responsible for 
its payment until after he has accepted. On the presenta- 

QuEST. — 285. What is an endoreement in blank? What is the person 
making it called? What is a special endorsement? What is the effect 
of an endorsement? How may a bill drawn to bearer be transferred? 
286. What is an acceptanc6? How is it jonade? 287, When does the 
drawee of a bill become responsible for it* payment? 
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tion of the bill, if the drawee does not accept, the holder 
should immediately take means to have the drawer and all 
the endorsers' notified. Such notice is called a protest, and 
is given by a public officer called a notary, or notary public. 
If the parties are not notified in a reasonable time, they are 
not responsible for the payment of the bill. 

If the drawer accepts the bill and fails to make the pay- 
ment when it becomes due, the parties must be notified as 
before^ and this is called protesting the hill for non-payment. 
If the endorsers, are not notified in a reasonable time, they 
are not responsible for the amount of the bill. 

PAR OF EXCHANGE COjJRSE OF EXCHANGE. 

288. The intrinsic par of exchange, is a term used to com- 
pare the coins of different countries with each other, with 
respect to their intrinsic values, that is, with reference to the 
amount of pure metal irt each. Thus, the English sovereign, 
which represents the pound sterling, is intrinsically worth 
1(4,861 in our gold, taken as a standard, as determined at the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign hiust be reckoned, in estimating the par of ex- 
change. 

289. The commefcidl par of exchange is a comparison of 
the coins of different countries according to their market 
value. Thus, the market value of the English sovereign, 
varying from- #4,83 to $4,85 (Art. 277), the commercial par 
of exchange will fluctuate. It is, however, always deter- 
mined when we know the value at which the foreign coin 
sells in our market. 

Qdeot. — If the drawee does not accept, what must the holder do ? What 
is such notice called 1 By whom is it made ? If the parties to the bill 
are not netified, what is the consequence ? If the drawee accepts the bill 
and fails to make the payment, what must then be done ? If the bill is 
not protested, what will bo the consequence ? 288. What do you uuderstaud 
by the intrinsic par of exchange ? What is the intrinsic value of the Eng- 
lish sovereign? 289. What \& the conmiercial par of exchange? What 
is the commercial value of the English sovereign ? 
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290. The ecurse of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another. 
The course of exchange differs from the intrinsic par of ex- 
change, and also from the commercial par, in the same way 
that the market price of an article differs from iw natural 
price. The commercial par of ^exchange would at all times 
determine the course of exchange, if there wer« no fluctua- 
tions in trade. ^ 

291. When the market price of a foreign bill is above the 
commercial par, the exchange is said to be at a premium, or 
in favor of the foreign place, because it indicates that |he 
foreign place has sold more than it has bought, and ihat 
specie must be shipped to rfnake up the' difference. When 
the market price is below this^par, exchange is said to be 
below par, or in favor of the place where the bill is drawn. 
Such place will then be, a creditor, and the debt must be paid 
in specie or other property. It should be observed that a 
favorable state of exchange is advantageous' to the buyer but 
not to the seller, whose interest, as dealer in exchafige, is 
identified with that of the place on which the bill is drawn. 

292. It was stated in Art. 277 that the exchange value of 
the pound sterling is $4,44|^ = 4,4444 -f ; that is, this value 
is the basis on which the bills of exchange are drawn. Now 
this value being below both the commercial and intrinsic 
value, the drawers of bills increase the course of exchange 
so as to make up this deficiency. 

For example, if we add to the exchange value of the piound, 
9 per cent, we shall have its commercial value, very nearly. 
Thus, exchange value - - - = 84,4444+ 

Nine per cent = ,3999 -f 

which gives ----- $4,8443 

Quest. — ^290. What do you understand by the coiiise of exchange? 
How does it differ from the intrinsic par and the commercial par ? What 
causes it to differ from the commercial par ? 31. What is said when the 
price of a foreign bill is abov6 the commercia] par? Whep it is bolow it? 
To. whom is a favorable state of exchange advantageous ? To whom is it 
injurious ? 292. What is the exchange value of the pound sterling? 
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and this is the average of the commercHal value, very nearly. 
Thei^fcve, when the course of exchauge is at a premium of 
9 pet cent,' it is at the commercial par, and as betwee;i Eng- 
land aa^ this cbantry it would stand near this point, but for 
the fluctuations of trade and other accidental circumstances. 

INLAND BILLS. 

293. We have see^ that inland bills are those in which 
the drawer and drawee both reside in the same country 
(Art. 281). 

• "-^ EXAMPLES. 

1. A merchant at New Orleans wishes to remit id New 
York 88465, and exchange is IJ per cent premium. How 
much must he pay ibr such a bill? 

2.. A merchant in Boston wishes to pay in Philadelphia 
•8746,50; exchange between Boston an^ Philadelphia is 
1^ per centf below par. Whkt must he pay for a bill ? 
: 3. A merchant in Philadelphia wishes to pay 89876,40 in 
Baltimore, and finds exchange to be 1 per cent below par : 
what must he pay for the bill ? 

ENGLAND. 

294. It has already been stated that the exchiEinges be- 
tween this country and England are made in pounds, shillings 
and pence, and that the exchange value of the pdund sterling 
is 84,44|-, and that the premiums are all reckoned from this 
standard. 

EXAMPLES. 

1. A merchant in New York wishes to remit to Liverpool 
J61167 lOs. 6d., exchange being at 8}. per cent premium. 
How much must he pay for the bill in Federal money ? 

QuEfiTT.— 293; What are inland bills? 294. In what currency are the 
exchanges between this ct>i»tty and England made? What btheex- 
diange yahie oi the pbnnd stetlingT 
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,♦ 

. First, JEl 16T 10^. 6d. - -r = £1167.525 

' For 8^ per cent multiply by - . .085^ 

the product is ij^e j^Jnemium - z^ 99.239625 

this being added gives - > jSl266. 7^4625 

which reduced to dollars anAjcents at the rate of $4,44|^ to the 
pound, gives the amount which must be paid, for the bill in 
dollars -and cents. v * 

2. A merchant has to remit £36794 8^. 9d,' to London, 
how much must he pay for a bill in dollars and cents, eX' 
change being 7|» per cent premium ? 

3. A merchant in Ne^ York wishes to remit to London 
$67894,25, exchange being at a^ premium of 9 per, cent. 
What will be the amount qf his billin pounds^ shillings and 
pence ? ^ . ' 

Note. — ^Add the amount of 'the premium to the Exchange value 
of the pound, vi2. $4,44 1, \i^hich in this ca^e gives $4,84443, and * 
then divide the amount in dpHars by this spm, and the quotient will f 
be the amountrof the* bill in pounds and the decimal of a pound. 

4. A merchant in New York owes J61256 18^. 9rf. in Lon^ 
don ; exchange at a nominal premium of 7^^ per, cent : how 
much money in Federal currency will be necessary to pur- 
chase the bill ? 

5. I have ifr947,86 and wish^o remit to London £364 
I8s. 8(2., exchange being at 8^ per ceitf: how much addi- 
tional money will be necessary? 

. ' '~ ' FRANCE. 

295. The accounts in France, and the exchange between 
France and other countries, are all kept in francs and cen- 
times, which are hundredths of the franc. .We see from the 
table that the v^ue of the franc is 18.6 cents, which gives, 
very nearly, 5 fxancs and 38 centimes to the dollar. The 
rate of exchange is computed on the value 48,6 cents, but is 
often quoted by stating the value of the dollar in francs. 

Qufi8T.-r-295. In what currency fire the exclianges with France coo* 
ducted? What is a centime? Wliat is the value of a. franc? . 



r 
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Thus, exch^ng^- on. Paris is said to l^e 5 francs, 40 centimes, 
that ia,^one dollar will buy a bill on Paris of 5 francs and 40 
hundredths of a franc ; . , 

V ' ' EXAMPLES. 

1. A merchant m New Yprk wishes to remit 167556 francs 
to Paris, exchange being at a premium of 1^ per cent. 
What will be -the cost of his hill in dollars and cents ? 

Commercial value of the franc - - 18.6 Cents 
Add 1^ per cent ^ * - - - 279 

Gives value for remitting' - - - 18.879 cents;, 
then,. 167556 x 18.879 = $31632,89724, 
which Is the amount to be paid for the bill. 

2. What amount in dollars and cents will purchase a bill 
on. Paris for 86978 francs, exchange being at the rate of 6 
francsrand 2 centimes to the dollar? 

-First, 86978 4-* 5.02 = %1 7326,274 + the amount. 
Is this bill above or below par ? , What per cent ? 

3. How much money must be paid to purchase a bill of 
exchatige on Paris for 68097 francs, exchange being 3 per 
cent below par ? - , / 

4. A merchant iii New York wishes to remit $16785,25 
to Paris ; exchange gives 5 francs 4 centimes to the dollar : 
how much can he remit in the currency of Paris 1 

HAMBURG. ' [- ^ ' ■ 

296. Accounts. and exchs^nges with Hioiburg are generally 
made in the marc banco. Valued, as we see in the table, at 
35' cents. 

EXAMPLES. ' / 

1 . What amount in dollars ^nd cents will purchase a bill 
of exchange on Hamburg- for 18649 m^rcs banco, exchange, 
being at 2 per cent premium 1 

Quest. — What is meant when exchange on Paris is quoted at 5 francs 
40 cenUraes? 296. In what ar« accounts kept at Haln^^r]jr? What is 
Iho value of the marc banco ? > 
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2. What amount willpiirchase a bill fet 3678 m^rcs banco 
reckoning the exchange value of the maro banco at 34 cents ? 
Will ihis be above or below the par of exchange ? 
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297, Arbitration of exchange is the method by which thd 
currency of one country is changed into that, of ^ ano^er, 
through the medium of one or more intervening currencies, 
with which the first and last are compared, 

98. When there is but' one intei^yening -currency it is 
called simple arhittation ; and when there is more than one 
it is called connpound arbitration. The method p( performing 
4his is .called the Chain Rule, . ^ ' 

299. The printiiple involved in arbitratioTti of excbange is 
simply this: To. pass from one system v of values through 
several others, and find the true proporticm or relation between 
the first and last. For example, suppose we wish to exchange 
109150 pence into dollars' by first changmg thenr into shil* 
lings, then into pounds, and thea intd' dollars.' For this we 
have, , ;. ^ 

12 : 109150 : : \s. : .4p9i50 x ^ = number of shillings. 
20 : 109150 X^V : : £1 : 109150 X^:^^=No, of pounds, 
jei : $4,444 :: 109150x^X^ : 109150 x jV X^ X H^^' 
hence the .Chain Role may be stated as follows ; 

Multiply Ihe sufn to be remitted iy the following quotientii 
after honing cancelled the common factor s^ viz. ^ by a certain 
amount at the seqond placfi divided by its equivalent at the first; 
a given amount at the third place by its equivalent at the seC' 
ond ; a certain amount at the fourth placp divided by its equiva- 
lent at the third, and so on to the last place. 

Quest. — ^297. What is arbitration of exchange ? ii98.' When there is 
but one intervening cuitepcy, what is the exchange called ? When thire 
Ar matv tAan one, whaVm \i called? 299. What principle is i^plvwl in 
4ft» sHjftmtmn <ff exchange 7 What is thft Chain Rute 7 Giv*^ the roK 
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Note. — In the al>ove rule the amounts named are supposed to be 
expressed in the currency of the place from which the remittance 
is made. If in any case an amount is expressed in the currency of 
the place to which the remittance is made, the terms of the corre- 
sponding multiplier must be inverted. The example wrought above 
may be thu^s stated : Required to transmit 109150 pence to a sec- 
ond place where one piece of coin is worth 12 at the first place ; 
thence to transmit it to a third where one piece is worth 20 at the 
second'; thence to a fourth place where 4.444 pieces are equal to 1 
at the third. 

EXAMPLES. 

1 . Alnerchant wishes to remit 84888,40 from New York to 
London, and the exchange is 10 per cent. He finds that he 
can remit to Paris at 5 francs 15 Centimes to the dollar, and 
to Hamburg at 35 cents per marc banco. Now, the exchange 
between Paris and London is 25 francs 80 centimes for £1 
sterling, and between Hamburg and London 13| marcs banco 
for £i sterling. How had he better remit? 

1st. Ta London direct. 

The amount to be remitted is $4888,40. The exchange 
value of £1 is $4,444, and since the exchange is at a premium 
of 10 per cent, the value of £1 is $4,444 +,4444 =$4,8884 : 
hence, 

$4888,40 X j,7Vt4 = jeiOOO: 
hence, if he remits direct he will obtain a bill for £1000. 

2d. Exchange, through Paris, 

1.03 

4888,40 x'^j^X ,^g^ = £975,7852 = £975 15*. S^d, 

5.16 

Since 5,15 francs are equal to 1 dollar, the first multiplier 

will be this amount divided by $1 ; and since £1 is equal to* 

25.80 francs, the second multiplier will be £1 divided by this 

amount. Then by dividing by 5 and multiplying, we find 

that the amount remitted by the second method would be 

£975 15^. 8}i. 

14 
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3d. Method through Hamburg, 

$4888,40 X .^ X xffSr = 1015.771 = £1015 15^. U. 
Since 1 marc banco is equal to 35 cents,, it is 35 hun- 
dredths of a dollar : hence, the first multiplier is 1 marc banco 
divided by .35, and the second I divided by 13.75. The re- 
sult shows that the best way to remit is through Hamburg, 
the next best direct, and the most unfavorable through Paris. 
2. A merchant in London has sold goods in Amsterdam to 
the amount of 824 pounds Flemish, which codid be remitted 
to London at the rate of 34^. Ad. Flemish per pound sterling. 
He orders it to be remitted circuitously at the following rates, 
viz., to France at the rate of 48d. Flemish per crown ; thence 
to Vienna at 100 crowns for 60 ducats ; thence to Hamburg at 
\OQd, Flemish per ducat; thenoe to Lisbon at 50g{. Flemish 
per crusado of 400 reas ; and lastly, from Lisbon to England 
at 5«. Sd, per milrea : does he gain or lose by the circular 
exchange ? 

48(f. Flemish = 1 crown, 

100 crowns =60 ducats, 

1 ducat = lOOd, Flemish, 

60 J. Flemish = 400 reas, 

I milrea or 1000 reas = 68(2. sterling. 

824vl v-H^y^v^v ^ ^ 82£xr7_ 14008 
^^^^^^S,^^ 1 ^ >SPL ^^MSSk"" 25 -^25" 

25 
= £560 6*. 4|cf. 
The direct exchange would give, 

^4 X — — -j'^iq— -^ = 824 X fB = -^480 sterling. 
34^. 4rf. Flemish *^^ ^ 

Hence, the amount gained by circuitous excliange would 
be £80 6*. 4|rf. . 
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DUODECIMALS. 

300. Duodecimals are denominate fractions in which I 
foot is the unit that is divided. 

The unit 1 foot is first supposed to be divided into 12 
equal parts, called inches or primes,, and marked \ 

Each of these parts i^ supposed to be again divided into 
12 equal parts, called seconds, and marked ^\ 

Each second is divided, in like manner, into 12 equal parts, 
called thirds, and marked ^^\ 

This division of the foot gives 

V inch or prime - - - = ^^^ of a foot. 
V' second 19 = -j^ of -j^ - = j^ of a foot. 

V third is = ^3^ of t^ of ^ = yyV^ of a foot. 
Hence, in duodecimals, the divisions of the foot increase 

from the lower denominations to the higher, according to the 
scale of twelve^; 

301. Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making one 
of a greater, as in the following 

TABLE. 

12'^^ make V^ secoiitl. 

12^' " 1^ inch or prime. 

12^ " 1 foot. 



examples. 

Asm. 
Ans 



EXAMPLES. 

1. In 185^ how many feet? 

2. In 250^'', how many feet and inches ? jons, 

3. In 4367^'^ how many feet? Ahs. 

4. In 647^^, how many feet ? . Ans, 

QuBST. — 300. In Duodecimals, what is thA-imit that is divided? How 
is it divided? Row are these parts again divided? What are the pazts 
called? 301. Haw are duodecimals added and subtracted? How many 
of one denomination make 1 of the next greater? 
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MULTIPLICATION OF BtODECIMALS. 



1, 



EXAMPLES IN ADDITION AND SUBTRACTION. 

Wliat is the sum of 3/^ 6' 3'' 2''' and 2fLyi(y' IV' ? 



2. What is the sum of 8/^ 9" T' and 6/t. r 3'' ^'^ ? 

3. What is the difference between 9/t. 3' 5'' Q''' and 7ft. 

4. What is the difference between AOfi. 6' 6^^ and 1 9/^ 7^'^? 

5. What is the sum of 18/^ 9^ IV 5''' and lift, 6" T^-'? 

6. What is the difference between 27fL T<^ and Aft, 9" 

l(y/ 9/// 7 

MULTIPLICATION OF DUODECIMALS, 

302. It is known that feet multiplied by' feet give square 
feet in the product. It is now required to show what frac- 
tions of the square, foot will arise from multiplying feet by 
the divisions of the foot, and the divisions of the foot by 
each other. 

EXAMPLES. 

1. Multiply 6ft, r B'' by 2ft. 9^ 

Set down the multiplier under 
the multiplicand, so that feet shall 
fall under feet, and the correspond- 
ing divisions under each other.^ It 
is found most convenient to begin 
with the highest denomination of 
the multiplier, and multiply it by 
the lowest denomination of the mul- 
tiplicand. Recollecting that T ex- 
presses y^^ of a foot, and that 8^^ 
expresses ^ of 3^ of a foot, we 
see that 2 X S^^ will give 16-twelfths of twelfths of a square 
foot ; that is, one-twelfth and four twelfths of one twelfth, 
or A^\ The 2 feet multiplied by T give 14 twelfths of a 
square foot ; that is, 1 square foot and two twelfths, or 2\ 
The feiet multiplied by 6 give 12 square feet. 

Quest. — 302. In multiplication how do you set doiWB the multiplier? 
Where do you begin to multiply ? How do you oanry fildkn one denomina- 
tion to another? 



OPERATION. 
ft' 

6 r 

2 9' 



S'* 



2 X S''= 




V 4'' 


2 xr — 


1 


2' 




2X6 = 


12 






9^X 8^^= 






6'' 


9^X 7^ = 




5' 


3'' 


9^X 6 = 


4 


6' 




Prod. 


18 


:v 


y 
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Again, 9 mches or ^ of a foot multiplied by' 8^ twelfths 
of ^ of a foot, will give 72 twelfths of twelfths of twelfths 
of a square foot, which are equal to six twelfths of twelfths, 
or to 6^^ Then 9' x T gives 63 twelfths of twelfths of a 
square foot, equal to 5^ and 3^^ : and 9' X 6 gives 4 square 
feet and Q^\ 

30^. Henoe we see, 

1st. That feet multiplied by feet give square feet in the 
product. 

2d. That feet multiplied by inches give twelfths of square 
feet in the product, 

3d. Thai inches multiplied hy inches give twelfths of twelfths 
of square feet in the product, 

4th. That' inches multiplied by seconds give twelfths of 
twelfths of twelfths of square feet' in the product, 

2. Multiply 9ft, 4in. hy P/^ 3m. 
Beginning with the 8 feet, we 

say 8 times 4 are 32^, which is 

equal to 2 feet 8^ : set down the 

8^ Then say 8 times 9 are 72 

and 2 to carry are 74 feet : then 

multiplying by 3^ we say, 3 times 

4^ are 1 2^^, equal to 1 inch : set 

down in the second's place : then 3 times 9 are 27 and 1 

to carry make 28^, equal to 2ft. 4^. Therefore the entire 

product is equal to 77ft. 

3. How taany solid feet in a stick of timber which is 25ft, 
6m. long, 2ft, 7in, broad, and 3ft. Sin. thick ? 

4. Multiply 9ft, 2m. by 9fi. 6in. Ans. 

. 5. Multiply 34//. lOm. by 6ft, Sin, Ans. . 

6. Multiply 70ft. 9m. by I2ft, Sin. Ans. 

7. How many cords and cord feet in a pile of wood 24 
feet long, 4 feet wide, and Sft. 6in, high ? 

8. Multiply 6ft. 9" by 8/^ 6^ Ans. 

Quest.— 303. Repeat the four prinoiplei. 



9 


JFISR 

4' 


ATIUM • 


'8 


S' 




74 


S' 




2 


4' 


0'' 


77 


\y 


0'' A 



818 • INVOLUTION. 

9. How many cord feet in a pile of wood 95 feet long, 
6 feet wide, and 5 feet high ? 

10. Multiply 16/t. ^ by 11/^ IV\ Ans. 

Note. — It must be recdlected tbat 16 solid feet make 1 cord foot, 
(Art. 30). 



INVOLUTION. 

3(^4. If a ntimber be multiplied by itself, the product is 
called the second power, or square of that number. Thus, 
4 X 4 = 16 ; the number 16 is the 2d power or square of 4. 

If a number be multiplied by itself, and the product arising 
be again multiplied by the number, the second product is 
called the 3d power, or cube of the number. Thus, 3x3x3 
= 27 ; the number 27 is the 3d power, or cube of .3. 

The term power designates the product arising from multi- 
plying a number by itself a certain number of times, and the 
number multiplied is called the root. 

Thus, in the first example above; 4 is the root, and 16 the 
square or 2d power of 4. 

In the 2d example, 3 is the root, and 27 the 3d power or 
cube of 3. The first power of a number is the number itself. 

306. Involution teaches the method of finding the powers of 
numbers. 

The number which designates the power to which the root 
is to be raised, is called the index or exponent of the power. 
It is generally written on the right, and a little above the root. 

Quest. — How many solid feet make a cord foot? 304. If a number be 
multiplied by itself once, what is the product called? If it be multiplied by 
itself twice, what is the product called? What does the term po^ermean? 
What is the root? What is the first power of a number? 305. What is 
Involution? What is the number called which designates the power? 
Wbere is it written ? 
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Thus, 4* expresses the 2d power of 4, or that 4 is to be mul- 
tiplied by itself once : hence, 

4* = 4 X 4 = 16. 
For the same reason 3' denotes that 3 is to be raised to 
the 3d pow«r, or cubed : hence, 

3* = 3 X 3 X 3 == 27 : we may therefore write 

4 :;= 4 the 1st power of 4, 
4* = 4 X 4 = 16 the 2d power of 4. 
4' = 4 X 4 X 4 = 64 the 3d power of 4. 
4*'= 4 X 4 x,4 X 4 = 256 the 4th power of 4, 
4* = 4 X 4. X 4 X 4 X 4 = 1024 the 5th power of 4. 
<fec., - &c., &c. 

Hence, to raise a number to any power, 
Multiply the number epntinually by itself as many times less 
1 as there are units in the exponent, and the last product will be 
the power sought. 





EXAMPLES. 




1. 


What is the 3d power of 125 7 




2. 


What is the cube of 7 ? 


Ans. 


3. 


What is the square of 60 ? 


Ans. 


' 4. 


What is the 4th power of 5 ? 


A71S. 


5. 


What is the 5th power of 18 ? 




6. 


What is the cube of 1 ? 


Ans. 


7. 


What is the square of J ? 


Ans, 


8- 


What is the cube of .1 ? 


Ans. 


9. 


What is the cube of f ? 




10. 


What is the square of .01 ? 


Ans. 


11. 


What is the square of 6.12 ? 


Ans. — ■ — 


12. 


What is the 6th power of 10 ? 


Ans. 


13. 


What is the cube of 3^ ? 


Ans. 


14. 


What is the 4th power of 36 ? 


Ans. 


15. 


What is the cube of 8733 ? 


Ans. 



Quest. — What is the exfkment of the square of a number? Of the 
cube ? Of the fourth power? How do you raise a Humber to any power 7 
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306. We have seen that Involution teaches how to find 
the power when the root is given. Evolution is the reverse 
of Involution : it teaches how to find the root when the power 
is known. The root is that number which being multiplred 
by itself a certain number of times, will produce the given 
power. 

The square root of a number is that number which being 
multiplied by itself once, will produce the given number. 

The cube root of a number is that number which being 
nmltiplied by itself twice, will produce the given number. 

For example, 6 is the square root of 36, because 6x6 
^ 36 ; and 3 is the cube root of 27^ because 3x3 x 3 = 27. 
The sign V placed before a number denotes Aat its square 

root is to be extracted. Thus, V^ .= 6. The sign V^^ is 
called the radical sign, or the sign of the square root'. 

When we wish to express that the cube root is to be ex- 
tracted, we place the figure 3 over the sign of the square 
root : thus, v^ = 2 and V27 = 3, and 3 is called the index 
of the root. 



EXTRACTION OF THE SQUARE ROOT. 

307. To extract the square root of a number, is to find a 
number which being multiplied by itself once, will produce 
the given number. Thus, 

VT= 2; for 2 X 2 =4; 

-/?■= 3; for 3 X 3 = 9. 

QuKBT.— 306. What is Evolution ? What does it teach ? What is the 
root of a number? Wiat is the square root of a number? What is the 
cube root of a number ?. Make the sign deuoting the square root. How do 
you denote tho cube root ? 307. What is Quired when we wish to ex- 
tract Um square root of a number? 



vt: 
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Before proceeding to explain the nile for extracting the 
square root, let us first see how the equares of numbers are 
formed. , 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, lO Roots. 
1 4 9 16 25 36 49 64 81 100 Squares. 
The numbers in the second line are the squares of those in 
the first ; and the numbers in the first line are the squctre 
roots of the corresponding numbers of the second. 

Now, it is evident that, the square of a number expressed by 
a single figure will not contain any figure of a higher order than 
tens ; and also, that if a number contains three figures, its root 
must contain tens and units 

The numbers 1, 4, 9, (&c., of the second line, are called 
perfect squares, because they have exact roots. 

Let us now see how the square of any number may be 
formed, say the number 36. This number is made up of 3 
tens or 30, and 6 units 

Let the line AB represent ^ 
the 3 tens or 30, and BC the 
six units. ^ h 

Let AD be a square on 
AC, and AE a square on the 
tens line AB. 

Th6n ED will be a square g 
on the unit line 6^ and the 
rectangle EF will be the 
product of HE which is equal 
to the tens line, by IE which / 
is equal to the unit line. Also, 
the rectangle BK will be the product of EB which is equal 
to the tens liiie, by the unit line BC. But the whole square 



30 




6 


. 6 




6 


180 




36 


30 


E 

8 




30 




30 


30 




6 


000 




180 



30 



Quest. — What is the greatest square of a single figure? What is the 
highest order of units that can be derived from the square of. a single fig- 
ure ? How many perfect squares are there among the nombeis that are 
lew than one hundred? 

14# 
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12 96(36 
9 
66)396 
396 



on AC is made up of the square AE, the two rectangles FE 
and EC, and the square ED. Hence, 

The square of two figures is equal to the square of the tens, 
plus ttoice the product of the tens hy the units, plus the square 
of the units. 

Let it now be required to extract the square root of 1296. 

Since the number contains more than two places, its root 
will contain tens and units. But as the square Of one ten is 
one hundred, it follows that the ten's place of the required 
root must be found in the figures on the left of 96. Hence, 
we point off the number into periods of two 
figures ^fl^h. 

We next find the greatest square con- 
tained in 12, which is 3 tens or 30. We 
then square 3 tens which gives 9 hundred, 
aiid then place 9 under the hundred's place, and subtract. 

This takes away the square 
AE and leaves the two rect- 
angles FE and BK, together 
with the square ED on the 
unit line. 

Now, since tens multiplied 
by units will give at least 
tens in the product, it follows 
that the area of the two rect- 
angles FE and EC must be 
expressed by the figures of 
the given number at the left 
of the unit's place 6, which 
figures may also express a part of the square ED. 

If, then, we divide the figures 39, at the left of 6, by twice 
the tens, that is, by twice AB or BE, the quotient will be 
BC or EK, the unit of the root. 



30 



30 
180 



30 



E 



90(H-180+18(H-36=1296. 



30 

JO 

900 



^ 



: 30 



J 

36 



30 
J6 
ISO 



Quest. — ^What is the square of a uumber expreseed by two figares equal 
to? In what places of figures will the square of the tens be found? In 
what places will the product of the tens by the units be found ? 
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Then,' placing BC or 6, in the root, and also in the divisor, 
and then multiplying the whole divisor 66 by 6, we obtain 
for a product the two rectangles FE and CE, together with 
the square ED. ' 

Hence, the square root 1296 is 36 ; or, in other words, 36 
is the side of a square whose area is 1296. 



308« To extract the square root of a whole number, 

J. Point off the given number into periods of two Jigunf^ 
each, counted from the right, by setting 9 dot over the plae$ 4if 
units, another ever the place of hundreds, and so on. 

II. Find the greatest square in the first period on the left, 
and place its root^on the right after the manner of a quotient in 
division. Subtract the square of the foot from the first period, 
and to the remainder bring down the second period for a divi' 
dend, 

III. Double the root already found and place it on the left 
for a divisor. Seek how many times the divisor is contained 
in the dividend, exclusive of the right hand figure, and place the 
figure in the root and also at the right of the divisor, 

IV. Multiply the divisor, thus augmented, by the last figure 
of the root, and subtract the product from the dividend, and to 
the remainder bring down the next period for a new dividend. 
But if the product should exceed the dividend, diminish the hist 
figure of the root, 

V. Double the whole root already found, for a new divisor^ 
and continue the operation as before^ until all the periods are 
brought down, . 

EXAMPLES. 

1. What is the square root of 263169?^ 

Quest. — 308. What is the first step m extracting the 8(|uare root of 
nrnnbeiB? What the second? What the third? What the fourth? What 
the fi|th ? Give the entire rule. 
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26 31 69(513 
25 

101)131 
101 

1023)3069 
3069 



We first place a dot over the 9, operation. 

making the right hand period 69. 
We then put a dot over the 1 and 
also over the 6, making three pe- 
riods. 

The greatest 4)erfect square in 
26, is 25, the root of which is 5. 
Placing 5 ia the root, subtracting its 
square from 26, and bringing down the next period 31, we 
have 131 for a dividend, and by doubling the root we liave 
10 for a divisor. Now 10 is. contained in 13, 1 time. Place 
1 both in the root and in the divisor: then multiply 101 by 
1 ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a n^w divisor, 
or we may take the first divisor after having doubled the last 
figure 1 ; then dividing we obtain 3, the^third figure of the root. 

309. Note 1. — There will be as many figures in the root as 
there are periods in the given number. 

Note 2. — If the given number has not an exact root, there will 
be a remainder after all the periods are brought down, in which 
case ciphers may be annexed, forming new periods, each of which 
wiU give one decimal place in the root. 

2. What is the square root of 36729 ? 





OPERATION. 




3 67 29(191.64+. 
1 


In this example there 
are two places of deci- 
mals, which give two pla- 
ces of decimal in the root. 


29)267 
261 

381)629 
381 

3826)24800 ^ 
22956 


• 


38324)184400 
153296 




31104 Rem. 



QuEHT*— 309. How many %ure8 will there be in the root? If the 
given number has not an exact root, what may be done ? 
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3. What is the square root of 213444 ? Ans, . 

4. What is the square root of 2268741 ? Ans, 

5. What is the square root of 15193592 ? Ans. • 

6. What is the square root of 36372961 ? Ans. 

7. What is the square root of 22071204 ? Ans. 

CASE II. 

310. To extract the square root of a decimal fraction, 

I. Annex one ciphef, if necessary, so that the number ofdeci" 
tnal places shall be even. 

II. Point off the decimals into periods of two figures each, 
by putting a point over the place of hundredths, a second over 
the place of ten thousandths, SfC. : tlien extract the root as in 
whole numbers, recollecting that the number of decimal places in 
the root will be equal to the number of periods in the given 
decimal. 



. EXAMPLES. 

1. What is the square root of .5 ? 

We first annex one cipher to 
make even decimal places. W« 
then extract the root of the first 
period, to which we annex ci- 
phers, forming new periods. 



OPERATION. 

.50(.707+ 
49 



140)100 
000 



1407)10000 
9849 



151 Rem. 



Note. — ^When there is a decimal and a whole number joined to- 
gether the same rule will apply. 

2. What is the square root of 3271.4207? Ans, 

3. What is the square root of 4795.25731 ? Ans. 

4. What is the square root of 4.372594 ? Ans. 

5. What is the square root of .00032754 ? Ans. 

Quest. — 310. How do you extract the square root of a decimal frac- 
tion ? When there is a decimal and a whole number joined together, will 
the same rule apply? 
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§. What is the square root of .00103041 ? Ans, 

7. What is the square root of 4.426816 ? Ans, 

8. What is the square root of 47.692836 ? Ans. 

CASE III. 

311, To extract the square root of a vulgar fraction, 

I. Reduce mixed numbers to improper fractions y and com" 
pound fractions to simple ones y and then reduce the fraction to 
its lowest terms, 

II. Extract the square root of the numerator and denomina-' 
tor separately, if they have exact roots ; but t^hen they have 
not, reduce the fraction to a decimal and extract the root as in 
Case IL 

EXAMPLES. 



1 . What is the square root of f^ of ^ of 4 J ? 

2. What is the square root of f|^ ? 

3. What is the square root of i^^ ^ /^ ? 

4. What is the square root pf f^? 



Ans. 

Ans. 

-J ^^^ . Ans, 

5. What is the square root of f fj ? Ans. 

6. What is the square root of ^Jf! Ans. 



EXTRACTION OF THE CUBE ROOT. 

312. To extract the cuhe root of a number is to find a 
second number which being multiplied into itself twice, shall 
produce the given number. 

Thus, 2 is the cube root of 8 ; for, 2 X 2 X 2 = 8 ; and 3 
is the cube root of 27 ; for, 3 X 3 X 3 = 27. 
Roots 1, 2, 3, 4, 5, 6, 7, 8, 9. 

Cubes 1 8 27 64 125 216 343 512 729. 



Quest.— ^11. How do you extract the square root of acmlgar fic»c- 
tion? 
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From which we see, that the cube of units will not give 
a higher order tha^n hundreds. We jnay also remark, that 
the cube of one ten or 10, is 1000 : and the cube of 9 tens 
or 90^ 729000 ; and hence, the cube of ten^ toill not give a 
lower denomination than thousands^ nor a higher denomination 
than hundreds of thousands. Hence also, if a number contains 
more than three figures its cube root will contain more than 
one ; if the number contains more than six figures the root 
Will contain more than two ; and so on, every three figures 
from the right giving one additional place in the root, and the 
figures which remain at the left hand, although less than 
three, will also give one place in the root. 

Let us now see how the cube, of any number, as 16, is 
formed. Sixteen is composed. of 1 ten and 6 units, and may 
be written 10 -f 6. Now to find the cube of 16 or of 10 + 6, 
we must multiply the number by itself twice. 



Product 'by the units 
Product by the tens 

Square of 1 6, , - 
Multiply again by 16 
Product by the units 
Product by the tens 

Cube of 16 - 

1 . By examining the composition of this number it will be 
found that the first part 1000 is the cube of the tens ; that is, 

10 X 10 X 10 = 1000. 

2. The sedond part 1 800 is equal to three times the square 
of the tens multiplied by the units ; that is, 

3 X (10)« X6 = 3X100X6 = 1800. 

3. The third part 1080 is equal to three times the square 
of the units multiplied by the tens ; that is, 

3 X 6« X 10 = 3 X 36 X 10 = 1080. 



he numbers thus 

- . . - 100 + 


10 + 
10 + 
60 + 
60 


6 
6 
36 


- . . - 100 + 


120 + 
10 + 


36 
6 


- 600 + 
. . 1000 + 1200 + 


720 + 216 
360 


- - 1000 + 1800 + 1080 + 216 
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4. The fourth part is equal to the cube of the units ; that is, 

6*=6 X 6 X 6 = 216. 
Let it now be required to extract the cube root of the num- 
ber 4096. 



OPERATION. 

4 096(16 

1 



1« -f 3 = 3)3 (9-8-7-6 . 



16* = 4 096. 



Since the number con- 
tains more than three fig- 
ures, we know that the root 
will contain at least units 
and tens. 

Separating the three right 
hand figures from the 4, we know that the cube of the tens 
will be found in the 4. Now, 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the 
tens of the required root. We then cube 1 and subtract the 
result from 4, and to the remainder we bring down the first 
figure of the next period. 

Now, we have seen that the second part of the cube of 16, 
viz., 1800, being three times the square of the tens multiplied 
by the units, will have no significant figure of a less denomi- 
nation than hundreds, and consequently will make up a part 
of the 30 hundreds above. But this 30 hundreds also con- 
tains all the hundreds which come from the 3d and 4th parts 
of the cube of 16. If this were not the case, the 30 hundreds 
divided by three times the square of the tens would give the 
unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten ; but this we know to be too large. 
Placing 9 in the root and cubing 1 9, we find the result to be 
6B59. Then trying 8 we find the cube of 18 still too large ; 
but when we take 6 we find the exact number. Hence, the 
cube root of 4096 is 16. 

CASE I. 

313. To extract the cube root of a whole number, 
J. Point off the given number into periods of three Jtgures 
aac^ 3yj?/aci/i^ a dot over the place of units^ a second over the 
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place of thousands, and so on to the left : the left hand period 
will often contain less than three places of figures, 

II. Seek the greatest cube in the first period, and set its root 
on the right after the manner of a quotient in division, Sub^ 
tract the cube of Ms figure from the first period^ and to the 
remainder bring down the first figure of the next period, and 
call this number the dividend. 

III. Take three times the square of the root just found for a 
divisor and see how often it is i^ntained in the dividend, and 
place the quotient for a second figure of the root. Then cube 
the fifrures of the root thus found, and if their cube be greater 
than the first two periods of the given number, diminish the. last 
figure, but if it be less, subtract it from the first two periods, 
and to the remainder bring down the first figure of the next 
period, for a new dividend. 

IV. Take three times the square of the whole root for a new 
divisor, and seek how often it is contained in the new dividend : 
the quotient will be the third figure of the root. Cube the whole 
root and subtract the result from the first three periods of the 
given number, and proceed in a similar way for all the periods, 

EXAMPLES. 

1. What is the cube root of 99252847 ? 

99 252 847(463 
4' = 64 
. 4* X 3 = 48)352 dividend. 
First tw| periods - - - - 99 252 
(46)» = le X 46 X 46 = 97 336 

3 X (46)* = C348 ) 19168 2d dividend 
The first three periods - - 99 252 847 
(463)» = 99 252 847 

Ans, 463. 



Qins8T« — 312. What is required when we are to extract the cube root of 
a nnmlmrt 313 How do you extract the cube root of a whole number? 
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2. What is the cube root of 389017? Ans. 

3. What is the cube root of 5735339? Arts. 

4. What is the cube root of 32461759 ? Ans, 

6. What is the cube root of 84604519 ? Ans, 

6. What is the cube root of 259694072 ? Ans. 

7. What is the cube root of 48^28544 ? Ans. 

8. What is the cube root of 27054036008 ? Ans, 

CASE II. 

314. To extract the cube root of a decimal fraction, 
Annex ciphers to the decimals, if necessary, so that it shall 
consist of 3, 6, 9, ^*c., places. Then put the first point over 
the place of thousandths, the second over the place of millionths, 
and so on over every third place to the right ; after which ex- 
tract the root as in whole numbers. 

Note 1. — There will be as many decimal places in the root as 
there are periods in the given number. 

Note 2. — The same rule applies when the given number is com- 
posed of a whole number and a decimal. 

Note 3. — If in extracting the root of a number there is a re- 
mainder after all the periods have been brought down, periods of 
ciphers may be annexed by considering them as decimals. 

EXAMPLES. 

1. What is the cube root of .127464 ? Ans. 

2. What is the cube root of .870983875 ? Ans, 

3. What is the cube root of 12.977875 ? Ans, 

4. What is the cube root of 75.1089429 ? Ans, 

5. What is the cube root of .353393243? Ans, 

6. What is the cube root of 3.408862625 ? Ans, 

7. What is the cube root of 27.708101576 ? Ans. 

Quest. — 314. How do you extract the cube root of a decunal fxaction? 
How many decimal places will there he in th« root ? Will the same rule 
apply when there is a whole number and a decimal ? In A«tri^5»^g the 
not if there is a remainder, what may be done? 
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315. To extract the cube root of a vulgar fraction, 

I. Reduce compound fractions, to simple ones, mixed numbers 
to improper frcLCtions, and then reduce the fraction to its lowest 
terms, 

II. Then extract the cube root of the numerator and denomi^ 
nator separate/^, if they have exact roots ; but if either of them 
has not an exact root, reduce the fraction to a decimal, and car- 
tract the root as in the last Case, 

EXAMPLES. 

1. What is the cube root of ||f ? Ans, 

2. What is the cube root of 12^f ? Ans. 

3. What is the cube root of 31^? Ans. 

4. What is the cube root of ^iw^ ^" -^"*- 

5. What is the cube root of -f ? Ans. 

6. What is the cube root of | ? Ans. -. 

7. What is the cube root of f ? Ans. 



ARITHMETICAL PROGRESSION. 

316. If We take any number, as 2, we can, by the con- 
tinued addition of any other number, as 3, form a series of 
numbers: thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., ^ 
in which each number is formed by the addition of 3 to the 
preceding number. 

This series of numbers may also be formed by subtracting 
3 continually from the larger number : thus, 

23,' 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is called «n 
Arithmetical Series, or an Arithmetical Progression >* and the 

QuEvr^ — 315. How do you extract the cube root of a vnlgar fracHonT 
316. How do you form an Arithmetical Series? 



I 
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number which is added or subtracted is called the common 
difference. 

When the series is formed by the continued addition of the 
common difference, it is called an nscending series ; and 
when it is formed by the subtraction of the common differ- 
ence, it is called a descending series ; thus, 

2, 5, 8, 11,. 14, 17, 20, 23, is an ascending series. 
23, 20, 17, 14, 11, 8, 5, 2, is a descending series. 

The several numbers are called terms of the progression : 
the first and last terms are called the extremes, and the inter- 
mediate terms are called the means. 

317. In every arithmetical progression there are ^ve things 
which are considered, any three of which being given or 
known, the remaining two can be determined. They are, 

1 st, the first term ; 

2d, the last term ; 

3d, the common difference ; 

4 th, the number of terms ; 

5th, the sum of all the terms. 

318. By considering the manner in which the ascending 
progression is formed, we see that the 2d term is obtained by 
adding the common difference to the 1st term ;' the 3d, by 
adding the common difference to the 2d ; the 4th, by adding 
the common difference to the 3d, and so on ; the number of 
additions being 1 less than the number rf terms found. 

But instead of making the additions, we may multiply the 
common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the 
product. Hence, we have 

Quest. — What is the common difierence? What is an ascending series? 
What a descending series? What are the several numbers caHed? What 
are the first and last terms called ? What are the intermediate terms called? 
317. In every anthmetical progression how many things are considered? 
What are they ? 318. How dp you find the last term when the fint term 
ftud conmion difference are known ? 
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CASE I. 

Having given the first term, the common difference, and 
the number of terms, to find the last term. 

Multiply the common difference by 1 less than the number of 
terms, and to the product add the first term. 

EXAMPLES. 

1. The first term is 3, the common difference 2, and the 
number of terms 1 9 ; what is the last term ? 

OPfeRATION. 



We multiply the number 
of terms less 1 , by the com- 
mon difference 2, and then 
add the first term. 



18 number of terms less 1. 

2 common difiference 
"36" 

3 1st term. 
39 last term. 



2. A man bought 50 yards of cloth ; he was to pay 6 cents 
for the first yard, 9 cents for the 2d, 12 cents for the 3d, and 
80 on increasing by the common difference 3 : how much 
did he pay for the la«t yard ? 

3. A man puts out $100 at simple interest, at 7 per cent; 
at the end of the first year it will have increased to $107, at 
the end of the 2dy year to $^114, and so on, increasing $7 each 
year : what will be the amount at the end of 16 years ? 

319. Since the last term of an arithmetical progression is 
equal to th6 first term added to the .product of the common 
difference by 1 less than the number of terms, it follows, that 
the difference of the extremes will be equal to this product, 
and that the common difference will be equal to this product 
divided by 1 less than the number of terms. Hence, we 
have 

CASE II. 

Having given the two extremes atid th^ number of terms 

of an arithmetical progression, to find the common difiference. 

Subtract the less extreme from the greater and divide the rc- 

QuEST. — 319. How do you find the\common difiference) when you know 
the two extremes and number of terms ? 



■'•V(t-.' 
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mainder hy 1 less than the numbef of terms : the quotient wUl 
be, the common difference. 

'EXAMPLES. 

1. The extremes are 4 and 104, and the -number of terms 
26 : what is the common difference ? 

We subtract the less ex- 
treme from the greater and 
divide the difference by one 
less than the number of 
terms. 



OPERATION. 

104 
4 



26—1 =25)100(4 
100 



2. A man has 8 sons, the youngest is 4 years old and the 
eldest 32, their ages increase in arithmetical progression: 
what is the common difference of their ages ? 

3. A man is to travel from New York to a certain place in 
1 2 days ; to go 3 miles the first day, increasing every day 
by the same number -of miles; so that the last day's journey 
may be 58 miles : required the daily increase. 

320. If we take any arithmetieal series, as 
3 5 7 9 11 13 15 17 19, &c. 

19 17 15 13 11 9 7 5 3 by revjerehig the order of 

22 22 22 22 22 22 22 22 22 | the terms. 

Here we see that the sum of the terms of these two series 
is equal to 22, the sum of the extremes, multiplied by the 
number of terms ; and consequently, the sum of either series 
is equal to the sum of th^ two extremes multiplied by half the 
number of terms ; hence, we have 

CASE in. 

To find the sum of all the terms of an arithmetical pro- 
gression, 

Add the extremes together and multiply their sum by half the 
number of terms : the product will be sum of the series. 

' EXAMPLES. 

1. The extremes are 2 and 100, and the riumber of terms 
22 : what is the sum of the series ? 

QuECT. — 320- Saw do you find the sum of an arithmetictd series? 
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We first add together 
the two extremes, and 
then multiply by half the 
number of terms. 



OPERATION. 

2 1st term 
100 last term 



102 sum of extremes 
11 half the number of terms 



1122 sum of series. 



2. How many times does the hammer of a clock strike in 
12 hours ? 

-3. The first term of a series is 8, the common difference 
4, and the number of terms 9 : what is the last term and 
sum of the series ? 

4. If 100 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a basket, what 
distance will a man travel who gathers them up singly, and 
places them in the basket ? 

GENERAL EXAMPLES. 

1. What is the 18th term of an arithmetical progrossion 
of which the first term is 4 and the common diflference 5 ? 

2. The 18th term of an arithmetical progression is 89 and 
the common difference 5 : what is the first term ? 

3. A flight of stairs has 18 steps ; the first ascends but 12 
inches in a- vertical line, and each of the others 18 : what is 
the entire ascent in a vertical line T 

4. A debtor has 18 creditors ; he owes to the largest cre- 
- ditor 89 dollars, and 5 doUars less' to each of the others in 

succession : how much does he owe to the least ? 

5. A person travelled from Boston to a certain place in 8 
days ; he travelled 2 miles the first day, and every succeed- 
ing day he travelled farther than he did the preceding by an 
equal number of miles : the last day he travelled 23 miles : 
how much did he travel each day, and how much in all ? 

6. The number of terms is 22, the common difference 5, 
and the sum of the terms 1221 : what is the least term ? 

7. A man is to receive $3000 in 12 payments, each suc- 
ceeding payment to exceed the previous by $4 : what will 
the last payment be ? 
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GEOMETRICAL PROGRESSION. 

321. If we take any number, as 3, and multiply it con- 
tinually by any other number, as 2, we form a series of num- 
bers : thus, 

3 6 12 24 48 96 192, &c., 
in which each number is formed by multiplying the number 
before ii by 2. 

This series may also be formed by dividing continually the 
largest number 1 92 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed in either way, is called a Geometrical 
Series, or a Geometrical Progression, and the number by 
which we continually multiply or divide, is called the comr 
mon ratio* 

When the series is formed by multiplying continually by 
tlie common ratio, it is called an ascending series ; and when 
it is formed by dividing continually by the common ratio, it is 
called a descending scries. Thus, 

3 6 12 24 48 96 192 is an ascending series. 

192 96 48 24 12 6 3 is a descending series. 

The several numbers are called terms of the progression. 

The first and last terms are called the extremes^ and the 
intermediate terms are called the means, 

322. In every Geometrical, as well as in every Arithmeti- 
cal Progression, there are* five things which are considered, 
any three of which being given or known, the remaining two 
can be determined. They are, 

QiTRST. — 321. How do you form a Geometrical Progreasion? What ia 
the common ratio ? What is an ascending series ? What is a descending 
series ? What are the several numbers called? What are the first and last 
terms called ? What are the intermediate terms called 7 322. In eveiy 
geometriosl progwiop, how many things are ooosidered? What are 
tbeyt 
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Ist, the first term, 
2d, the last term, 
3d, -the common ratio, 
4th, the number of terms, 
5th, the sum of all the terms. 
By considering the manner in which the ascending pro- 
fession is formed, we see that the second term is obtained 
by multiplying the first term by the common ratio ; the 3d 
term by multiplying this product by the common ratio, and so 
on, the nunjber of multiplications being one less than the 
number of terms. Thus, 

3 = 1 1st term, 
3x2 = 6 2d term, 
3 X 2 X 2 = 12 3d term, 
3 X 2 X 2 X 2 = 24 4th term, &c. for the other terms. 
But 2 X 2 = 2', 2 X 2 X 2 = 2', and 2x2x2x2 = 2*. 
Therefore, any term of the progression is eqj^al to the first 
term multiplied by the ratio raised to a power 1 less than the 
number of the term. 

CASE I. 

Having given the first term, thje common ratio, and the 
number of terms, to find the last terra, 

Raise the ratio to a power whose exponent is one less than 
the number of terms^ and then multiply the power by the first 
term : the product will be the last term, 

EXAMPLES. 

1. The first term is 3 and the ratio 2 : what is the 6th 
term? 

2x2x2x2x2= 2* = 32 

3 1st term. 
Ans. "96* 



Quest. — How many must be known before the remaining oaet can be 
fbund? What 10 my term equal to? Hcfw do you find the lart term? 

15 



33? 
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2. A man ptirchased 12 pears: he was to pay 1 farthing 
far the 1st, 2 fa^nhings for the 2d, 4 for the 3d, and 50 on 
doubling^ each time : what did he pay foi the last ? 

3. A geotlemaa dying left nine sons, and bequeathed his 
estate in the foltowing manner r to hia executors £50; his 
yonngeat son to hare twice as much as the executors, and 
each son to have double the amount of the son next younger : 
what was the eldest son's ponioii ? 

4. A man bought 12 yards of cloth, ginng 3 cents for the 
I St yard, 6 for the 2d, 12 for the 3d, &c. : what did he pay 
for the laat yard ? ^ 

CASE II. 

323. Ha ring giVen ihe ratio and the two extremes to tind 
the sum of the series. 

SuMract the less extreme from ihe greater ^ divide the remain- 
der hy 1 less than the ratio ^ tmd to the quotient add tke greatMf 
extreme: tke^um will be the sum of the series. 



EXAMPLES. 



what 



, L The first term is 3, the ratio '3» and last term 192 : 
is the sum of the series ? , 

192 — 3 = 1B9 difierence of the extremes, 
2 — 1 = 1) 189(189 ; then 189 + 192 - 381 Ans. 

2. A gentleman married his daughter on New Year's day, 
and gave her husband 1^, towards her portion, and was to ' 
double it on the first day of every inonth during the year: 
what was her portion t 

3. A man bought 10 hushets of wheat on the condition 
that he should pay I cent for the Ist bushel, 3 for the 2d, 
9 for the 3d, and so on to the last : what did he pay for the 
laat bushel and for the 10 bushels ? -; 

4. A man has six children ; to the 1st h© gives $150» to 
the 2d #300, to the 3d #600, and so on, to each twice as 
much as the last : how much did the eldest receive, and what 
was the amount recei^^ed bv them all? 



QuiiST. — 3t?:L Ui3W d© yoii \md Uie Htira of the BeneBl 




* 



1 . Two peTSOu^ liave put in triide each a certain Stim ; 
that which the first coiilributed m to that of the second as H 
lo 15: the first put in 81359; what did the second con- 
tribute? 

2. Twelve workmen jfforking 12 hours a day have made 
in 12 days 12 pieces of cloth, each piece 75 yards long. 
How many pieces of the same stuff would have been tnade, 
each piece 25 yards long, if there had been 7 more work* 
men? 

3. A workman earns $18j50 by working 12 days in 14 ; 
during these 14 days he spends 50 cents a day for his board 
and gives 4 cents a day to the poor ; on Sunday he triples 
the alms. How long wUl it take him at this rate to pay his 
rentj which is $56, and a debt of $1 i,50 1 

4. How much time wonld it require to receive $80 of ia- 
teresl with a capital of S400, knowing that $600 placed at 
the same rate would produce an interest of $90 every^ three 
years ! 

5- If SlOO at interest gains S3 every nine months, what 
capital would be necessary to gain $800 every two years? 

6. Four partners have gained $31 1 75 ; the first is to have 
$4250 more than the second ; the second $1700 more than 
the third ; the third $1 175 more than the fourth : what is the 
share of each ? 

7, The sum of two numbers is 5330, their difference 
1999 : what are the two numbers ? 

&* A person was born on the 1st of October, 1792, at 6 
L o'clock in the morning; what was his age on the 2 1st of 
1 September, 1839, at half past 4 in the afternoon t 
m 9. A merchant bought 80 yards of cloth, then sold 140 



f 
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340 PROMISCUOUS QUESTIONS. 

tity he had in the store before his last purchase : what was 
this quantity ? 

10. Sound travels about 1142 feet in a second. If then 
the flash of a cannon be seen at the moment it is fired, and 
the report heard 45 seconds after, what distance would the 
observer be from the gun ? 

1 1 . A person having a certain sum borrowed $65,50, and 
then paid a debt of 994,90 ; he received $56,75 which was 
due him, and found that he had $49,30 after having expended 
$9,30. How much had he at first ? 

12. A house which was sold a second time for $7180, 
would have given a profit of $420 if the second proprietor 
had purchased it $130 cheaper than he did : at what price 
did he purchase it ? 

13. A person purchased 78000 quills, for half of which he 
gave $4,50 per thousand, and for the rest 87^ cents per hun- 
dred; he sells them at 1|- cents each: what is his profit 
supposing he takes 265 for his own use ? 

14. In order to take a boat through a lock from a certain 
river into a canal, as well as to descend from the canal into 
the river, a body of water is necessary 46J yards long, 8 
yards wide, and 2| yards deep. How many cubic yards of 
water will this canal throw into the river in a year, if 40 
boats ascend and 40 descend each day except Sundays and 
eight holidays ? 

15. How many scholars are there in a class, to which if 
1 1 be added the number will be augmented one-sixteenth ? 

16. A person being asked the time, said, the time past 
noon is equal to ^ of the time past midnight : what was the 
hour ? 

17. What number is that which being augmented by 85, 
and this sum divided by 9, will give 25 for the quotient 1 

18. Three travellers have 1377 miles to go before they 
reach the end of their journey ; the first goes 30 miles a day, 
the second 27, and the third 24 : how many days should one 
set out after another that they may arrive together ? 
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19. A company numbering sixty-six shareholders have 
constructed a bridge which cost $200000 : what will be the 
gain of each partner at the end of 22 years, supposing that 
6400 persons pass each day, and that each pays one cent 
toll, the expense for repairs, &c., being $5 per year for each 
shareholder ? 

20. The entire length of the walls of a fort is 495 yards, 
their height P^ yards, and their thickness 3 yards : how 
many years has it taken to construct them, each cubic yard 
having cost 16 francs, and the expenses having been 20086 
francs per year ; and what will this sum amount to in dollars 
and cents, at the custom house value ? 

21. One-fifth of an army was killed in battle, ^ part was 
taken prisoners, and ^ died by sickness : if 4000 men were 
left, how many men did the army at first consist of? 

22. A person delivered to another a sum of money to re- 
ceive interest for the same at 4 per cent per annum. At the 
end of three years he received for principal and interest 
£176 8^. What was the sum lent? 

23. A snail in getting up a pole 20 feet high, was observed 
to climb up 8 feet every day, but to descend 4 feet every 
night : in what time did he reach the top of the pole ? 

24. Four merchants A, B, C, and D, trade together; A 
clears £76 4s. in 6 months, B £57 10^. in 5 months, C 100 
guineas in 12 months, and D, with a stock of 200 guineas, 
clears £78 15^. in 9 months. Required each man's stock. 

25. Three merchants traded together as follows : A put 
in $2500 for 3 months, B $1750 for 5 months, and C $2000 
for 2 months : C's gain was $147,50. What must A and B 
receive for their respective shares, and what was the whole 
gain? 

26. Three different kinds of wine were mixed together in 
snch a way that for every 3 gallons of one kind there were 4 
of another, and 7 of a third : what quantity of each kind 
was there in a mixture of 292 gallons ? 

27. Divide £500 among four persons, so that when A has 
JBJ, B shall have ^, C |, and D |. 



•^.:i^ 
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28. Two partners have invested in trade $1600, by which 
they have gained $300 ; the gain and stock of the second 
amount to $1140. What is the stock and gain of each ? 

29. How many planks 15 feet long and 15 inches wide 
will floor a barn 60^ feet long and 33^ feet wide ? 

30. A merchant bought a quantity of wine for $430. He 
sold 55 quarts of it for $24,50, and gained 5 cents a quart: 
how much wine had he at first ? 

31. Twenty-five workmen have agreed to labor 12 hours a 
day for 24 days, to pay an advance made to them of $900 ; 
but having lost each an hour per day, five of them engage to 
fulfil the agreement by working 12 days : how many hours 
per day must these labor ? 

32. If a person receives $1 for -|- of a day's work, how 
much is that a day ? 

33. If 14^ pieces of ribbon cost $26,50, how much is 
that a piece ? 

34. What number is that of which ^, ^, and } added to- 
gether, will make 48 ? 

35. A landlord being asked how much he received for the 
rent of his property, answered, after deducting 9 cents from 
each dollar for taxes and repairs, there remains $3014,30. 
What was the amount of his rents ? 

36. A person traded 360 yards of linen for cloth worth 
$1,62 per yard: how many yards of cloth has he received, 
and for how much has he sold the linen per yard, knowing 
that the price of a yard of cloth is equal to that of 2J yards 
of linen ? 

37. If 165 pounds of soap cost $16,40, for how much will 
it be necessary to sell 390 pounds, in order to gain the price 
of 36 pounds ? 

38. What is the height of a wall which is 14^ yards in 
length, and ^ of a yard in thickness, and which has cost 
$406, it having been paid for at the rate of $10 per cubic 
yard? 

39. If the tare of a quantity of merchandise is 54lb, 7as., 
what is the gross weight, the tare being Alb. in 100 ? 
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40. At what rate per cent will $1720,75 amount to 
•2325,86 in 7 years ? 

41 . In what time will $2377,50 amount to $2852,42, at 4 
per cent per annum ? 

42. What principal put to interest for 7 years, at 5 per 
cent per annum, will amount to $2327,89 ? 

43. What difference is there between the interest of $2500 
for 4^ years, at 6 per cent, and half that sum for twice the 
time, at half the same rate per cent ? 

44. If, when I sell cloth at 8s. 9d, per yard I gain 12 per 
cent, what will be the gain per cent when it is sold for 10*. 
6d. per yard 1 

45. A tea-dealer purchased 120/5, of tea, f of which he 
sold at 10^. 6d. per. lb. ; but the rest being damaged, he sold 
it at a loss of £3 12^., after which he found he had neither 
gained nor lost. What did it cost him per 26., and what was 
the damaged tea sold for ? 

46. A piece of cloth containing 5000 ells Flemish was 
sold for $21250, by which the gain upon every yard was 
equal to •}• of the prime cost of an English ell. What was 
the first cost of the whole piece ? 

47. A person lent a certain sum at 4 per cent per annhm ; 
if this remained at interest 3 years, he would have received 
for principal and interest $9676,80. What was the prin- 
cipal ? 

48. Three persons purchased a house for $9202 ; the first 
gave a certain sum ; the second three times as much ; and 
the third one and a half times as much as the two others 
together : what did each pay ? 

49. A piece of land of 165 acres was cleared by two 
ccftnpanies of workmen ; the first numbered 25 men and the 
second 22 ; how many acres did each company clear, and 
what did the clearing cost per acre, knowing that the first 
company received $86 more than the second ? 

50. The greatest of two numbers is 15 and the sum of 
their squares is 346 : what are the two numbers ? 
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51. A water tub holds 147'gallons ; the pipe usually brings 
in 14 gallons in 9 minutes : the tap discharges, at a medium, 
40 gallons in 31 minutes. Now, supposing these to be left 
open, and the water to be turned on at 2 o'clock in the morn- 
ing ; a servant at 5 shuts th'e tap, and is solicitous to know in 
what time the tub will be filled in case the water continues 
to flow. 

52. A thief is escaping from an oflficer. He has 40 miles 
the start, and travels at the rate of 5 miles an hour ; the offi- 
cer in pursuit travels at the rate of 7 miles in an hour : how 
far must he travel before he overtakes the thief ? ^ 

53. Five merchants were in partnership for four years; 
the first put in $60, then, 5 months after, $800, and at length 
$1500, 4 months before the end of the partnership ; the sec- 
ond put in at first $600, and 6 months after $1800 ; the third 
put in $400, and every six months after he added $500; the 
fourth did not contribute till 8 months after the commence- 
ment of the partnership ; he then put in $900, and repeated 
this sum every 6 mimths ; the fifth put in no capital, but kept 
the accounts, for which the others agreed to pay him $1,25 
a day. What is each one's share of the gain, which was 
$20000 ? 

54. A traveller leaves New Haven at 8 o'clock on Mon- 
day moniing, and walks towards Albany at the rate of 3 
miles an hour ; another traveller sets out from Albany at 4 
o'clock on the same evening, and walks towards New Haven 
at the rate of 4 miles an hour : now supposing the distance 
to be 130 miles, where on the road will they meet? 

65. An employer has 45 workmen, by each of whom he 
gains 15 cents a day : how long a time would it require for 
tbem to gain him $468,93, and what must he pay them during 
this time, he paying each $1,25 a day ? 

56. When it is 12 o'clock at New York, what is the hour 
at London, New York being 75^ of longitude west of Lon- 
don? 

Since the circumference of the earth is supposed to be 
divided into 360 degrees (Art. 40), and since the sun appa- 
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rently passes through these 360° every twenty-four hours, it 
follows that in a single hour it will pass through one twenty- 
fourth of 360°, or 150. Hence, there are 

15° of motion in 1 hour of time, 
1° of motion in 4 minutes, 
y of niotion in 4 seconds. 

If two places, therefore, have different longitudes, they 
will have different times, and the difference of time will be 
one hour for every 15° of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observed 
that the place which is most easterly will have the time first, 
because the si^n travels from east to west. 

To return then to our question. The difference of longi- 
tude between London arid New York being 75°, the differ- 
ence of time will be found in minutes 
by multiplying 75° by 4, giving 300 
minutes, or 5 hours^ Now since 
New York is west of London, the 
time will be later in London ; that 
is, when it is twelve o'clock at New 
York, it will be 5, p. m. in London ; or when it is 12 at Lon- 
don, it will be 7, A. M. at New York. 

57. Boston is 6° 40'' east longitude from the city of Wash- 
ington : when it is 6 o'clock p. m. at Washington, what is the 
hour lat Boston ? 

The 6 degrees being mul- 
tiplied by 4 give 24 minutes 
of time, and the 40 minutes 
being multiplied by 4 give 
160 seconds, or 2 minutes 
40 seconds. The sum is 



OPERATION. 

75° 

4^ 

6 0)300 
Ans, 5 hours. 



OPERATION. 

6x4 = 24m. 
40 X 4 = 160"^= 2m. 40see. 



26m. 40sec. 



Ans. 26m. 40sfic. past 6. 



26m, 40sec.t and since Boston is east of Washington the time 
is later at Boston. 

58. The differehce of longitude of two places is 85° 20^ : 
what is the difference of time ? 



15* 
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A PRACTICAL SYSTEM OF BOOK-KEEPING. 



Persons transacting business find it necessary to write down the 
articles bought or sold, together with their prices and the names of 
the persons with whom the bargains are made. 

Book-keeping is the mHhod of recording such transactions in a 
regular manner. It is divided into twtf kinds, called Single Entry 
and Double Entry. The method by Single Entry is the most sim- 
ple, and answers for all common business. This method we will 
first explain. 

Book-keeping by Single Entry requires two books, a Bay-book 
and a Ledger ; and when cash sales are extensive, an additional 
book is necessary, which is called a Cash book. 

DAY-BOOK. 

This book should contain a full history of the business transac- 
tions, in the precise order in which they may have occurred. 

The transfer of an account from the Day-book to the Ledger, is 
called posting the account. 

Each page of the Day-book should be. ruled with two columns on 
the right hand of the page, one for dollars, and one for cents, and 
one column on the left hand for entering, the page of the Ledger on 
which the account may be posted. 

The Day-book should begin with the name of the owner, and his 
place of residence ; and then should follow a full account of the 
transactions in business in the exact order in which they may Lave 
taken place. 

The name of the person, or <;u8tomer, is first written with the 
term Dr. or Cr, opposite, according as he becomes a debtor or 
creditor by the transaction. 

Generally, the person who receives is Debtor, and the person 
who parts with his property is the Creditor. 

Thus, if I sell goods to A B, on credit, he becomes my debtor to 
the amount of the goods, and the goods should be specified particu- 
larly in making the charge. 

If I buy goods on credit of C D, I enter C D Cr. by the amount 
of the goods, taking care to specify the goods in the charge. 
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If I pay money for, or on account of another person, he becomes 
Dr. to me for the amount paid. 

The Day-book and Ledger are generally designated, Day-book 
A, Day-book B, Ledger A, Ledger B, &c. : for when one book, in 
the course of business, is filled with charges a new one is taken. 



Dat-book a. 
Edward P. Nixtm, New York, June Ij 1846. 



Pi^^el. 



New York, June let, 1846. 

George WiteoDj - - - - - Dr. 

To 11 cwt. of sugar at $9 per cwt - - $99,00 

To' 66 lb. of cofiee at 20 cts per lb. - - 13,50 



Polio 
Ledger. 

y/2. 

V2. 



Henry Jones, - ... - Dr. 

To balance of former account - - - ^59,10 
To 5 gals, of mol^isses at 3^ cts. per gal. - 1,60 

— Mi ' • 



Charles Patch, 
To Carfi, . - . - 
To one hogshead of molasses 
3d. 



Henry Jones, • 
By Cash - 



George Wilson, 
By Cash - r 
By his note of date for 



■bth. 



-6«A;- 



Charies^ Patch, 
To Cash - - - - 
To one hoise - - - 
To 85 lb. of butter at 20 cents per lb. 



Charles Patch, - . . 
By Cash - - 

By his note of this date, due Aug. 1, 1846 
«8M. 



Jared Newton, 
By Cash - 
By do. - 



Dr. 

$327,09 
124,02 



Cr. 



Cr. 

$100,00 
12,20 



Dr. 

$27540 

125,00 

17.00 



Cr. 

$400,00 
251,11 



Jared Newton, - - - - : - Dr. 

To 1 piece of linen 36 yards .- ^ - $42,50 

To 3 yds. «f broadcloth at $4,50 per yard - 13,50 

To 46 lb. of nails at 6 cts. - - - - 2,76 

,10«A. — 



Cr. 
$37,50 
' 21,26 



112 

160 

451 
160 

112 

417 
651 

58 
58 



ets, 
20. 

70. 

IL 
70. 

20.. 

10. 
11. 

76. 
76. 
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LEDGER. 

The Ledger is a book into which are collected^ ia a condensed 
form, all the scattered accounts from the Day-book. 

Two pages of the Ledgrer, facing each other, are generally used 
in stating an account, in which case each is regarded as half a page ; 
but sometimes a page is divided i»to two eqnal parts. The name 
of the person with whom the account is stated should be written in 
large letters at the top of the page. 

Two columns should be ruled on the right of each half page of 
the Ledger, one for dollars and one for cents ; there should also be 
two columns on the left to insert the date of the tradsaction, and a 
column for inserting the page of the Day-book from which the ac- 
count is transferred. 

The Debits are entered on the leA-hand side of the page, and the 
Credits on the other side directly opposite. The difference between 
the debits and credits is always entered under the least sum when 
the Account is closed, and is called the balance^ .as in the account 
of Charles Patch. 

At the top of the left-hand column we enter the year, under 
which we enter the day of the month on which the transaction took 
place ; and in the column adjoining the column for dollars and cents, 
we enter the page of the Day-book from which the account is trans- 
ferred. 

-.' When there are several articles charged in the Day-book, we 
need not specify them all, but may enter them in the Ledger under 
the general name of " Sundries." Having posted the account, we 
enter the page of the Ledger to which it has been transferred, in 
the left-hand column of the Day-book and opposite the-account, and 
make a mark \/ to show that the account is correctly posted. This 
we make also against the dollar column of the Ledger. 

We begin posting with the account of George Wilson, who stands 
charged on the Day-book with $113j20. We then open an account 
with Henry Jones, who stands next in the Day-book, and so with 
each person named, in his order. 

On passing through the Day-book we find George Wilson cre- 
dited on page 1 by 100 dollars cash, and a note for $12,30. These 
items we enter in the Ledger, on the credit side of his account, 
and as the debits and credits are equal, his account is balanced. 
No erasure should ever be made in the account books. When 
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an error is discovered, if it be in favor of the customer, he should 
be charged with the amount, and if against him, he should be cre- 
dited with th6 amount. In posting the account of Jared NewU>D, 
a mistake was made against him of $21,26,. which was rectified by 
crediting him with the amount. . 

When a charge is entered on the wrong side of the book, as 
when a person is charged with that for which he ought to have 
been credited, twice the amount must be entered on the other side 
of the book to m&ke the account right. 

Every Ledger should have an Index, where the names of all 
persons, who have accounts in the Ledger, should be arranged in 
alphabetical order. 

When a Ledger is filled, all the accounts are balanced, and when 
we transfer the balances to a new Ledger we charge " To balance 
from Leger A, page" — 

Index to Ledger. 





FoUo. 




FqUo. 


P. 

Patch, Charlee 


FoUo. 
3 


J. 




N. 




W. 




Jones, Henry 


1. 


Newton, Jared 


2 


Wilson, George 


1 



LEDGER A., 











George 


Wiuw 


ON. 






Pagel. 


1846. 
June 


1 


ToMdse. 


^ 


112 


20 


1846. 

Jun« 


± 


Bysundrie9, 


1 
— ( 


II2I2O 



Henry Jone& 



1846. 
June 



To Mdse. 



1 


-160 


70 


1846. 
June 


3 



By Cash, 
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GASH BOOK4 
Charles Patch. 



Page 2 



15IS. 
June 



June 



do. 



To baL from j 



old ac. 









3»4e. 




1 


451 


n 


Juae 


6 


L 


417 

see 


10 
31 


If 


» , 


^ 


317 


10 







By sutidnesr 
" bd,tmiiK . 
to new a^ 



1 


esi 




217 




868 















Jared Newton. 










1846. 










_ 


1846. 












June 


8 


ToMdse. 


1 


58 


76 


June 


10 


By Cash, 
" error of ac. 


1 


37 
21 


50 
26 












'58 


76 









___ 


58 


n 



CASH BOOK. 



This book records the amount of Cash receiyed and paid out each 
day. 

The Cash is made Dr. to the amount of cash on hand, at the 
commencement of each day, and to all that is received during the 
da]t, and credited with the amounts paid out and with the balance 
on hand. 





Dr. 




CA 


SH. 


Gr.' 






1846. 




$ 


cts. 


184a 


■ 


f 


^. 


June 1. 


To Cash on hand, 


327 


^7 


June 6. 


By rent ?or house. 


427 


18 


" 6. 


« J. Patrick, 


47 


15 


« 20. 


« Tho. Tappan, 


12 


90 


« 9. 


« P. Weeks, 


125 


09 


July 1. 


" goods bought. 


512 


10] 


July 3. 


" R. Lowndes, 


82 


12 


« 9. 


" expenses to Bos- 






« 10. 


«« T.Ames, 


450 


81 




ton, 


80 


13 




1032 


44 


" 25. 


« Cash on hand. 




13 




Cash on hand, 


13 


1032 


44 




1 





The following is a very convenient form for book-keeping, and 
requires jbut a single book. It is probably the best form for farmers 
and mechanics. 
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J. BELL. 


Dr. 




J. BELL. 


Cr. 


iS4a 




$ 


ci«.' 1846. 




^ 


CtA 


June L 






fJdy a 


By ehoeing hciTBe, 


1 


00 




at $1,75 per cod, 


S75| 


^* 10. 


" mending ekigh, 


3 


25 


" 6. 


To 1 diiy*e work, 


1 


uu 


" m 


" iroDing wagon, 


5 


1^ 


July B. 


To 4*tt, of rye al 62 
oeiiita per bu. 


3 


48 


Aug. 1. 


" Cash to balanca, 


2 


BG 






IS 


23 






12 


23" 






""^ 


' — 






— " 


— 



DOUBLE ENTRY. 



Books are always kept by Double Entry wlien the business is 
large.' The most prominent difference between it and Single Entry 
is, that every entry in the Day-book is posted under two accounts 
in the Ledger, on the debtor side of one, and on the credit side of 
the other. This varies somewhat the manner of entering a charge 
in the Day-book, and renders it necessary that accounts should be 
opened with Merchandise, Cash, Bills Payable, Bills Receivable, &c. 

The leading principle of Double Entry is, that every thing which 
the merchant receives is made debitor, and every thing he parts 
with is made creditor : thus, if he sells $100 worth of goods to 
James Wilson, James Wilson is Dr. $100, and Merchandise Cr. 
$100, because the merchant parts with $100 worth of goods and 
receives the credit of James Wilson in payment till the account 
becomes due. The entry on the Day-book is James Wilson to 
Merchandise $100. If the goods are sold for cash, no charge need 
be made to the .-person who buys them; but the entry should be 
Cash to Merchandise $100, because Cash is received and Mer- 
chandise is parted with. 

Bills Pat/able are notes which a person doing business gives for 
his debts. They are generally made payable at a certain time. 
Bills Receivable are notes which have been given to him in pay- 
ment for goods or the settlement of accounts. 

When a person discounts a note, the entries made are as fol- 
lows : — Suppose the note is Receivable, its face $500, and the 
Bank Discount $11,50; Bills Receivable is then credited by 
Cash $488,50, and by Interest $11,50, and Cash is charged with 
$488,50, and Interest with $11,50. If it had been an accommo- 
dation note. Bills payable would have been credited by Cash and 



i*:-±. '.Aiiz j. :ce T-a.-^i ue in.Tr>*r r»r:ies -3 par. lti tfz:-;^ is re- 

.T ^ 1 szj.-.sJL'iz.z K z-r.CfiTrr iz*i icZLi. Tie ieccj-r *:.:e 01 lie 
?7-.ii- i::-: 1.:as ut-'-nu: *j.«:t3 lie jiaa^a :t x "ic* -c&s. izd ue 
;r4-;-r *. i-r "-i»f ~i ■;-■». 

Tj*: /-'i-'L-v -i 1 xci Lt-i-s i^e: a r-^r-izi-f Zzrry. Tzocxi sel- 
i«:sii -H "^..ij" ■: Z.1TT. I~3 ;.:^'f!;: _s zi-f.'fT ij im.zx- ■''-- s-- 
""tfi ..: M-f -:i~-:«;«tv ;2=:-:* i^z'-zi": :'f'i.:5. _i :ri-rr zi P'^a* 'u-rzi 
V...: i:-:-^ -ii.-..- l: : ■■::.':.-?eifS3. T':-: :ri::*:'f :r.zx :c i^'-:-:i::a 

:j.rf Ti ".'-■:•:•-•*. :•: r"!i':-fjs«;'i iZ'i -zZ'.zyi^i iicc :t rer.-.iL-rLlT. 
r^-T!s. su.'i 15 ri stATi. irzji^*. rr?:x^:. ir. T^itt it? roscec in 

io:ou.i: IT- vxisKrrw«i :o Pr-.d: i less T^irEi 5ii«» looss ir? bd!- 

i-.'.'rr'i. 

?c«:i3 :j ins-v-T "J"? :c;-f'::« :c* :.Le I-ij -:'-'*. is ^-^^ gxiia: r.ed 
iz; :./;s:r:i:fi2 T'l** t?'.!-: ^if* >r 3o;i£-iTt»rL3j. 2^5^i■r-e^. ire 

:\i.>:3: aiter.-aa.i"-* ic-.''rr:.n^ :o i^if j: ajc-? :r .-:n "■?=:-: cc^. 

The e^CT'.n:* 1: ij-; -iost or' tae I>ij-:cck. ":€-j"j!x::ix ■»"::ii •■ Mer- 

cvuQE. :f zne ieococ sitie js Jarpfsc z^e ^oztt 00 tie EVtv-Siok is 

aew AiMTS. :j oid J*.--':. . "j; lie -tvui: sivie js fiir^ss. v^ saj -jlc icct. 

«» aew iccc 

Altec jonnalizin^ aad poscnz. ^e Bock-k^ecer. w::li r:e help 

^ •f SB »iwnw8ant> aiwuy» compares lae Day-book wicii :he Journal. 

Wid th« Jonnal wich sire Leox^r. :j be cera..-.i toa: *io eziry zsa 

^MB ooUBted w imMnefcIy trjjscerred. A sxark is r:.i.-e vl.z 1 

«d fiwil* ikiLS ^. Ji^aioK eaca encry x» :: :s .'alltfiz rif. I; is 

qnHr pK agaiitiC Uw lioUar col ;m[T of >?l>4 boo^«. : : compa.'ia^ 

i Joiinai. ami ia compars^ ::ie joc.-zal i:;d 

» pige of cae Ledger on uie Joixnul and against 

M«ftk«LKi««r. 



DAY-BOOK. 



353 



DAY-BOOK A. 

James B. Eldridge, New York, June let, 1846. 



Pagel. 



Bmidries to Slcx;k, 
MerchandjHe. Goods on hand 
Cash . • - - 

Bills Ri^Ge^ivtthle. Sundry notes 



Block to Stindnest 

Thomas Fr(^TVch 

Biib Payahle - 



^ Qtvir^ Haifltpad to Merchandise^ 
15 boxee Riiiaiiij at %3,25 - 

2 hlidff, each l^iK> lbs. Sugar at 7 cis. 

3 hoxca Sperm Caudles at @ 12.00 
. ^3//.^^- 



Frederick Tompkins to M^rch^udise, 
12 comnifon BhmkeLs nt $] ,^5 
$U yards black Broadcloth at $4,50 - 



WilUnrn Milfs to Merchaudiec, 
^5 yda pluiti Csi^mef«} !$3,50 - 
25 dot. Men e GJoviss, SB*00 
36 doi. Women's do. $5,50 
5iA,— 



Mercliandise lo John Wiley, 
15 pieces Bombazincr SS yards encb^ 75 cts. 
300 yd>t common Calico at 6 cLs. 

8a. 



Sundries to B.I la Itecelvahle, 
Ca^h* Proceeds of W. Jobn^on% tiote 
Interest- Discount on do. 



Hertick Sc RobcrlA to MerchandiAe, 
hjb Ibi. Loaf t^u^jf at 1 1 eta, 

5 firkiiiit Butler, 375 lbs., at 12^ cts. 
Sth. 

William Milen to Merchandise, 
23 G yds. common Calico, 8 els. * 
75 yd*, bine Broadcloth, 



Bills RfCRivable to Ge£»r^ Halsteadi 
Kis aate ti moitttis from June 3d 



SOOOOd 

1000 00 

575 6fe 



350 00 
675 80 



Sundriiis Lo Bilb Payable, 
Cash» Proceeds of my note 4 moathB from June 1 
Inloreet- Binconat im da. da 



13«4 



48 

168 

36 



35 
135 



87 
150 
198 



281 

la 



389 
4 



300 



252 



475 
10 



50 



75 



6575 
2410 

252 

150 

435 

293 

3U 

66 

318 
252 

4se 



69 
30 

75 

00 

50 

25 

59 

IS 

88 
75 

00 
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DOUBLE ENTRY. 
June I5th, 1846. 



Pages. 



Sundriea to Fredenck ToiopkiiMj 
Iniefiest. 5 per ceul on $l50t for coih 
Cash. Balance of \m ac. ^ 



Sundries to Cashr 
Bills Retseivftblci. Bak^r & Ilarnsop^a protested \ 
note, do^ May aa - - - - J 
Bakfir ic HmnBou.* Codi of protest mid oxpenaea 
^^- iSih, . 

Cash to Hcrrick Sl Roberta, 

Pdd their biU . 

. . ^23i— 

John Wiley to BiUs Pay able * 
My note 6 months frooi June 5 - 

- rah. 



Cnsh to BilJs Ke^ceiv&hle, 

Amt. paid by Baki^r £l Hturison rb compromise for ] 

th^if jwte and iilJ cJiELrges a^&iitst them 1 



Profit Sl Logs to Billfl Beceirablo, 
lOH ou Baker 6i Harrison's not*, 



Profit and Loss to Bciker &> Harrison » 
Coot of protest allowed by comproraise 
_ . 30?A, 

Cad^h to Merchnndisej 
Sal^ this month per Cosh Book 



Sundries to CiLBb, 
Merchandise. Various email art id ess of goods bought } 
thb month per CaAli Book - -.- . ^ 

Charges. Petty Cosh - - _ . _ 

Do. Clerk hine, &c, - - - . . 
Jainea B. Eldridge ------ 



BtUi» Payable to C^fih, 
Paid my not© in favor of Stiles & Brown 



Merchandke to ProJit & Loss, 
Ami. grained on MerchandiJie acconnt 



Merchandise new ac. to Merchandise old ac, 
Balance of goodn on hand, at coet 



Cash new ac to Cash old ac, 
Balanca of cash on hand 



14^ 

475 
2 

66 

350 

125 

Q 
Q8C 



Bills Receivable new ac. to Bills Receivablo old aCj 
tifMtih HecetrsblB _ _ _ , 

* The note is still good against the drawers. 



456 

4350 
1496 
I 433 



15000 



478 
66 



39325 



350 



125 



00 



75 



38S 



236 



37B54 
456 e 



493 
4350 



97 i' 1496 97 



66 



433^ 



73 
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Bills Payable old ae. to Billa PayaWfi new afi., i 
BaUnco transferiped ^ - - - - - 


116 
, 88 

137 
4303 


BO 
44 
73 

00 
75 
13 


1706 

23 

116 

88 

137 

4303 


90 


Profit 6l Loss to lutereit, 
iDtereat nc. iranafefTed , - - - - 


44 


Ph>fit &- Lofla to Charges, 
Charges tratiaferred ------ 


73 


Profit Sl Lo«3 to Jaa. B, EldfidgOj 
Hi* liC. transferred 


DO 


Profit & host$ to Slock, 
BaJttnce of Profit & Loss ac - - . - 


75 


Stock old ac. to Slock new ac., 

Balance of Stock ac. - . _ • * ♦ 


13 



JOURNAL A. 

Journals are ruled in various ways. The following is perhaps 
as convenient a form as any. The four columns at the right are for 
dollars and cents, the middle one for dates, and the two at the left 
for the page of the Ledger, the left one of these being for the page 
when the entry is a debits and the right when the entry is a credit. 
New York, June, 1846. Page 1. 



1 




Merchandw© 


to 


Siindiiea. 








" 




1 




1 


Stock 


5000 


00 








1 
1 




5 
to 


John Wiley 


393 


25 


5293 


35 




Sundries 


MsrebaDdiso, 




1 




George Ha iMead 


1 




252 


75 






1 




Frederick Tompkins 


3 




150 


00 






1 




Willi&m Milea 






43550 






s 




Herrick &- Roberta 


8 




6613; 






1 




WiHiam Milea 


9 
to 




31S 


88' 


1223 


S6 


2 


Cftfh 


Sundries. 






1 




1 


Slock 


100000 








S 




8 


BiIIe; Reeeivabla 


3B9'76 








a 




12 


BilEs Payable 


475"87 


, 






1 




15 


Fredmck Tompkiiw 


14250^ 








u 




19 


Herrick Sl Roberta 


6613 








3 




27 


Bills Rcceivflble 


350 0{> 








1 




30 


Mercbandisfl 


286 


73 


2710 


99 
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DOUBLE ENTRY. 
Nt» Ym-kt J»ne, lS4a 



Page a 



SimdneB 
Stock 
J oho Wiley 



Eiik lioeeivable 



Stock 



Interofft 



SuDdries 
Bills Hfceivabl^ 
Baker & Hnrrisdn 
MerohaiidiHo 
Clj arises 

James B, Eldridge 
Bdb Payable 



Profit ^ Loss 



McrchandisB 



Merchandtse new ac* 



Cash neiv ac. 



Bjib Reeeiv. new ac. 



Bills Payable old ac. 



Froiit 6l Lofid 



Slock old ac 



to 



SimdrieH. 

Stock 

Gf orge Httlt^ead 



Sundhpa. 
Thoitias Freoch 
Fruncefl & Bowen 



BUls FayabloL 



Bundriea. 
BilJs Ef ceiTablQ 
Bjlla Payable 
Frederick Tompkiofl 



Ch^. 



Saiidrip*. 
Bills R^c&ivabJa 
Buker &^ Hari-ieoa 



Profjt & hoSB, 



Merchandise old bc 



Caab old ac^ 



Bills RecGiT. old ac 



BiUa Payable new ac* 



Sundries 
Interest 
Chargea 

Jauiee B. Eldridge 
Stock 



Stock new bc« 



57S 
252 



350100 
675lBa 



1384 



50 



293^ 



475 

2 

73 

116 



450 fe 



135 
2 

4350 
1496 
433 
170G 



S2B43 



1035 6(» 



1677 



22|44 



1214 



03 



493 



4350 



97 r 1496 



116 

88 

137 

4303 



433 
1706 



3G4|^ 



13 4303 

13 



75 



13 
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Stock. 



Pag»l. 



1846. 
June 



30 



To Sundries 
" Bills Pay. 
" new ac. 









1846. 




2 


1025 


80 


June 


1 


2 


1384 


50 






2 


4303 
6713 


13 
43 




30 


^ 




" 


1846. 
June 


30 



By Mdse. 
" Cash 
'* Bills Rec. 
" Prof. & Loss 



By old ac 



1 

1 

2 
2 


5000 

1000 

575 

137 


= 


6713 


2 


4303 



00 
00 
68 
75 
43 

13 



Merchandise. 



1846. 
June 



1846. 
June 



30 



30 



To Sundries 
" Cash 
" Prof. &, Loss 



To old ac. 









1846. 




1 


5293 


25 


June 


30 


2 


73 


81 






2 


493 


55 






_ 


5860 


61 







2 


4350 


62 







By Sundries 
" Cash 



1223 

286 

4350 



5860 



73 

62 
61 



John Wiley. 



1346. 
June 23 



To BiUs Pay. 



293 



25 



1846. 
June 



By Mdse. 



1 


293 



25 



George Halstead. 



tB46. 
June 1 To MdsB. 



lr*4fl. 

1 252 75 Jutielia 



By BU]^ Rec. 



255 75 



Frederick Tompkins. 



1646- 

June 



To Mdse. 



150 
155 



1846. 
June 



15 



By Cash 

" Interest 



William Miles. 



50 
50 
150100 



142 

7 



1846. 

June 


3 
9 


To Mdse. 


1 

1 


435 
318 


50 

88 
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DOUBLE ENTRY. 

BmMMKK & ROBEKTVL 



Page 2. 



11 W|13 llnne 19 By 



181ft. 
Jane 



8 To 



Carii 



Camb. 



66 



13 



Jmie 



To 



To old ax^ 



I 


2710 


99 


1846. 
June 


30 


^^ 


2710 


29 




— 


3 


1496 


97 







B^ Sundries 
" Heir ac< 



Bills RBCErrAXLB. 



0^ 
97 



1214 
1496 



3m^ 


15 


To SiiiidH«B 
« Cadi 


3 


8S8 
47S 

1304 


43 
7S 

Is 


June 


7 
27 

7 
27 

30 


By Cash 

** do. 
■* iDtereat 

»* new ac 


! 

1 

2 
2 


369 
350 
4 
135 
433 
1304 


76 

DO 
81 
75 
B6 
IS 




i^ 




^n 












^^ 






im 












lime 


30 


To new nc 


s 


433 


86 















Bills Payable. 



i&io. 
June 



30 



ToCaah 

" now ac- 









1»4G. 




s 


456 


85 


June 


12 


a 


1706 
3163 


90 
75 




12 








184a. 
June 


30 



By Ca^h 
" Suudnea 



By old ac- 



Thomas French. 



1846. 
Jane 



By Stock 



Frances &> Bowen. 



// II J«n«h By Stock 



1 

2 

a 


1677 
10 

ai63 
1706 



90 



350 



00 



2 675 



80 











LEDGER. 








359 




Interest. • Page 3. 


1846. 
June 


=: 


To Sundries 


^ 


22 44 


1846. 
June 30 By Pr. & Loss 


2 


22 


44 




Bakrr & Harrison. 


1846. 
Jane 


15 


To Cash 


2 


1 
2 88 


1846. 

June 27 By Pr. & Loss 


2^ 


2 


88 




Charges. 


1846. 
June 


30 


To Cash 


2 


116 


73 


1846. 
June 


30 


ByPr.&Lofls 


2 


116 


73 






— 


— 




Jambs B. Eldrioge 


1846. 
June 


30 


To Cash 


2 


88 


00 


1846. 
June 


30 


By Pr. &. TiOflR 


2 


88 


00 




— 




■~~ 




—^ 




~~" 




~*" 




-^ 




Profit &. Loss. 


IMG. 

June 


27 
30 


To Sundf1e# 
« do. 


2 


ise 

364 
493 


63 
93 
55 


June 


30 


ByMdse. 


2 


493' 

1 
4!>3 


M 

55 






L 


^ 



















Since every entry in the Day-book has been posted twice in the 
Ledger, once on the debtor and once on the credit side, it is plain 
that when the debits and credits of the unbalanced accounts in the 
Ledger are added separately, their sums will be equal. If they are 
not so, some error must have been made either in the Journal or in 
the Ledger, and all the postings must be examined, as well as the 
footings of the columns in both books. This method of determining 
the correctness of the books is called a Trial Balance. It is taken 
as often as is deemed necessary to ensure correctness, some mer- 
chunts taking it evpry month, and some only once in six months. 
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DOUBLE BKTRr 



TRIAL BALANCE. 



Iwic . . ^ ' 


24tU 


30 


Slock - 


6575 


68 


KjiiliJUbdise 


53t>7 


06 


Merchandise 


15U9 


m 


pTm. Miles - 


734 


38 








fca^sh - 


3710 


99 


Cash - 


1214 


03 


bills Receivabje - 


i:^il4 


18 


B\\\& K?c!'civable 


870 


3^1 


M\\6 Payable 


456 


85 


Bi!l^ Piiyable 


21 «3 


75 


^ntprpsl 


22 


44 


rjboe. French 


350 


o(^ 


t'h^rgca 


116 


73 


FraucGs &, Bowen 


675 


8d| 


Juine^ B* Eldfid^ 


83 


00 






' 1 


Profit & Loaa 


im 


63 










13359 


5b' 


13359 


50 



After having' been a certain time engaged in business, it is ne- 
cessary IW a mertihant to know the exact stale of hia affairs, and 
whetlier hia busineBs has been profitable or otherwise* The slate- 
Itnent showing the condition of hia alTairs is called a B^aryct SkeeL 
If It is geoerall J prepared in the fuHowing^ onanner. After rnling a 
she*;t of paper like the Trial Balance, enter on the debtor side the 
SLim of the dahia due tbe coocera^ the Bills Receivable, the caah in 
liandi and the goods aod property owtn^dT 3.1 their coat or real valua ; 
&nd an the credit !»ide the deblg of tbe cnneem and the amount of 
iills Payable* IF the debtor side is largest, the balance shows the 
J amount of the property owned ; but if tbe credit side is greatest, 
^iihe jooncem is not tn a good condition, and wiH probably fail, 
BALANCE SHEET. 



To amt, of good debl« 
Cusb on hand - 
Biltfl Receivable • 
Mdse on hiud * 



754 


38 


149G 


97 


433 


86 


4350 


69 


7033 


83 



By amt, owed to va* 
nous individuals 
Bilb Paysible - 
Balance - 



1025 



1706 
4303 



90 
13 
033' ' 83 



80 



% It ia plain that the Balance Sheet above will show the exact state 
of Mr. Eldridg;e^s business. If the Merchandise on band is reck- ^ 
oned at iis coat price, as is supposed lo be done in this case, the 
dilference between it and the cost of the Merchandise on hand when 
the business was commenced and that bought slnce^ will show the 
cost of that sold : hence it can easily be known whether there has 
been a loss or gain in that account. By the books and Balance Sheet 
» — ot Mr. Eldiidge, we find that on the Merchandise sold in June, he 
' 'S has made #4U3,55 ; this is credited to Profit iSt Loss, and the credit 
Side of that aceouni then exceeds the debtor by $137^75, We credit 
this balance to Stock, aud then the baknoe of Stock m the 
tM that of the Balatkoe Sheet. 



